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[OFFICIAL NOTICE. ] 
January Meeting, Society of Gas Lighting. 
isn ince 
OFFICE OF THE SECRETARY, January 3, 1895. 
The January meeting of the Society of Gas Lighting will be held in 
The Arena, No. 39 East 31st street, New York City, at 3 p.m. of the 
10th inst. Frep. S. Benson, Secretary. 








[OFFICIAL NOTICE. j 
‘January Meeting, Guild of Gas Managers. 
—= : 
OFFICE OF THE SECRETARY, January 2, 1895. 
The January meeting of the Guild of Gas Managers will be held at 
Young’s Hotel, Boston, Mass., at noon, Saturday, the 12th inst. 
A. K. Quinn, Secretary. 








BRIEFLY TOLD. 
a2 ee 

DEATH OF MR. THomas C. CoRNELL.—We regret to announce the 
death of Mr. Thomas C. Cornell, for many years President of the Yon- 
kers (N. Y.) Gas Light Company, who departed this life on December 
29th last. Deceased, who was in his 76th year, joined the American 
Gas Light Association, at the first annual meeting, held in Masonic 
Hall, this city, October, 1873, and was very prominent in the Associa- 
tion in the earlier years of its history. The funeral services were held 
in the Church of the Immaculate Conception, Yonkers, on the morning 
of the 2d inst. We havein preparation some account of his long and 
honorable connection with the gas industry. 





OPINIONS OF Gas CONSUMERS RESPECTING A NAMED MUNICIPAL Gas 
PLant.—In our item columns will be found something concerning the 
proposition, now under consideration by the authorities of Alexandria, 
Virginia, made by capitalists to lease the municipal gas plant of Alex- 
andria for a term of 99 years. The proposition was submitted by a 
Philadelphia concern, which seeks to do business under the name of the 
Atlantic Gas Construction Company, and while we are not completely 
advised as to the terms that the would-be lessors offer the city, our cor- 
respondent nevertheless furnishes other matter bearing upon the negoti- 
ations that is altogether interesting, even if it is not statistical. In the 
first place, Alexandria itself isa handsome, staid old city, lazefully repos- 
ing on the Potomac river, only seven miles or so below Washington, 
and although it is an important point in the Richmond and Danville 
Railroad system, and also pays tribute to the Baltimore & Ohio, through 
the latter’s Alexandria branch, it cannot be said to be much on the 
bustling order, despite the fact that its population at the present time is 
not less than 15,000. Perhaps its normal languor accounts for the fact 
that the annual gas sendout there is less than six millions cubic feet, 
yet it would be hard to account for such paucity on that ground alone, 
unless it be that Alexandria’s people are prone to sleep for 16 hours out 
of the 24. Suppose we place it in contrast with the city of Danville, 
located on the south-central line of Virginia and North Carolina, 
which has a population of 12,000, and which also operates its own gas 
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works, for the purpose of tracing the fault in relation of gas sendout to 
population. In the first place, coal gas is made in both places, and the 
candle power of the product supplied is identical to all intents and pur- 
poses—17 ; but; in the second place, the average price per 1,000 charged 
is $1 in Danville, whereas in Alexandria the rate is $1.50. To be sure, 
this disparity will go a long way towards accounting for the difference 
in output ; but it will not by any means explain it all away—for the ex- 
act differences to be reconciled are an output of 5 millions cubic feet per 
annum amongst 15,000 people, against an output of 20 millions amongst 
12,000 people, with a difference of only 33} per cent. in theselling price. 
Well, to come back to the words of our correspondent regarding the 
present agitation over leasing the Alexandria plant to private owners. 
Perhaps the opinions delivered by prominent residents anent the change 
will do more to solve the disparity noted above than were we to delve 
forever amongst figures and ratios and speculations in attempting to put 
the gas supply of Alexandria and Danville on equal rational planes. 
Our eorrespondent finds that Mr. King, a prominent merchant of the 
place, is emphatically in favor of leasing the works, so that the city will 
not be obliged to dip into its treasury for some $20,000 or $25,000, to 
be expended in replacing ‘‘rotten mains.” Mr. King, however, 
offered other reflections on the gas management of the place, which 
latter go to show that he is of the type of chronic grumbler, in 
that he claims he was “robbed” some years ago through being 
overcharged for his gas service. He may have been ‘‘robbed,” 
but all of his yawping in that direction is as ineffective in arraigning 
the gas management of Alexandria as his first charge is effective. 
‘** Rotten mains ;” there is the difficulty, telling to the ear of every gas 
engineer that the former revenues of the gas works were diverted to 
other city bencfits—perhaps to the bettering of the roadways, to the per- 
fecting of the city’s buildings, to the maintaining of its charities, or 
other, in general, good purpose—rather than to keeping up the physical 
condition of the works which made such revenues possible. Ex-Mayor 
Downham, who, from his former active connection with the manage- 
ment of the gas works ought to know whereof he speaks, advances his 
belief that the works ought to be put under private control, but cu- 
riously falls into the habit, too, of the chronic grumbler, by remarking 
that the lower the rate the higher the gas bill. He goes further and 
comes nearer to the mark, however, when he puts the matter on the 
basis of getting rid of the works ‘‘ because of the condition of the street 
pipes.” - Other residents spoke out their belief as to the good policy of 
getting rid of the works, and amongst the number was Ald. Lindsey, 
who is active in the existing Finance Committee of the Board ; but the 
King and Downham presentments are sufficient in our belief to show 
why Danville’s gas supply and that of Alexandria are so far apart. To 
their charge of ‘‘ rotten mains” we would add that of ‘‘ rotten works” 
and ‘‘ rotten management ;” and until new and sound conditions re- 
garding the three sources of rottenness prevail there, Alexandria will 
not only be as far, but farther behind Danville than is now the case. 
Possibly the favorers of the municipalistic idea will explain why that 
practice has proved so provocative of bad results in Alexandria; but 
whether they do so or not (and they will not), the fact remains that pri- 
vate enterprise stands ready to perform there that which public control 
has been signally unable to accomplish. 





Nortrs.—At the special election of the shareholders in the Cincinnati 
(O.) Gas Light and Coke Company, held on the 29th ult., for the pur- 
pose of voting on the proposed increase of capital stock in the sum of 
$400,000, the proposition was unanimously agreed to. The increase is 
on the basis of one share to each 20.25 shares outstanding. The new 
issue will bring the capital up to $8,500,000.—The Cleveland (O.) Gas 
Light and Coke Company has voted the sum of $1,500 each to Messrs. 
William Christie and Charles 8. Beardsley, Superintendents of the Com- 
pany’s works, as partial compensation to them for losses sustained to their 
household effects because of the fire that recently destroyed a large box 
factory close by their residences. A rule of the Company requires its 
Superintendents to reside close by the works, and Messrs. Christie and 
Beardsley, in conformity to the rule, live in two houses owned by 
the Company and located on the latter’s land. The act was cer- 
tainly a most liberal one.——Any person or persons holding stock 
in the Brookline (Mass.) Gas Light Company desirous of parting 
with the same might dispose of their shares by communicating with the 
proprietors of the JouRNAL.—The Baldwin Locomotive Works take 
300 bushels of coke each working day of the year from the yards of the 
Philadelphia city gas works.—The plan of levying a special tax for 


the public lighting of Salt Lake City, at so much per front foot for tke’ 


property directly on the lines illuminated, which ordinance passed 
the Council some time ago, has been vetoed by Mayor Baskin, 


A Systematized Photometrical Nomenciature.' 
ides Re 

M. André Blondel has contributed to La Lumiére Electrique a sug- 
gestive article upon photometric magnitudes and units, as to which he 
remarks that, of all branches of physics, photometry is the one which 
has been least improved in the matter of its system of units. Even the 
electrical congresses which have been held in succession since 1881, 
and have endowed electrical science with units in only too great pro- 
fusion, so as to actually exceed the demand, appear to have thought 
that photometry only needed a good standard of light—which, by the 
way, it still needs. This is too optimistic a view ; and there is now a 
reaction against it. Not that photometry as a science requires recasting 
in a fresh mould, since it is based upon a few firmly-established physi- 
cal principles, which cannot give rise to any objections. Photometric 
nomenclature is, however, in M. Blondel’s mind, open to criticism ; 
and the number of photometric units strike him as being insuffi- 
cient. 

These shortcomings he proposes to supply in a manner to be discussed 
later on. The first thing which M. Blondel notices in photometry is 
that it has retained, without much alteration, the language given to it 
in the last century. For example, the classic phraseology gives the 
name of ‘‘ quantity of light” to that which is really the flux of light ; 
and thus puts itself in contradiction with the terminology of the cog- 
nate science of Heat. It would never enter the head of a modern stu- 
dent of Heat to confound the quantity of heat with its flua, for the first 
is a product of the second into the time. Hence it appears to M. Blon- 
del the height of unreason to preserve this source of confusion in pho- 
tometry ; and accordingly he proposes that henceforth use should be 
made of the notions of flux and of quantity of light in exactly the same 
way as is done in the science of Heat. He also suggests that it would 
be a good thing to get rid of the word ‘ brightness” (clarté), which 
every author uses in a different sense, and to definitely allocate 
the word ‘‘ brilliancy” (éclat) to the intrinsic brilliancy of the source 
of light. 

M. Blondel protests against the misunderstanding that exists with 
regard to the photometrical units. Of these he makes out that there 
are six, or rather that there are six fundamental quantities of photome- 
try—viz., intensity (intensité), flux (flux), lighting (éclairement), in- 
trinsic brilliancy (éclat intrinséque) lighting-time (illumination), and 
quantity of light (quantité de lumiére); the last being connected with 
energy. Yet there is a single unit—the candle—to serve for all, which 
leads to such conventional expressions as the ‘‘ candle-foot.” The first 
necessity, therefore, in order to restore rationality to photometry is to 
establish the notion of the flux of light, which is, after all, a perfectly 
natural notion, seeing that no initiation into scientific habits of thought 
is needed to enable anyone to perceive that light spreads itself in all 
directions. The irrational thing is the convention which expresses 
luminous output as well as the intensity of the light-source in candles. 
M. Blondel refers to the familiar trick of American electricians known 
(outside of France) as ‘‘ French measurement,’’ whereby an arc lamp 
sending out the light of 500 candles along four cross-roads is calculated 
to be of an illuminating power of 2,000 candles. He declares that the 
idea which underlies this trick is, in point of fact, a sensible one; be- 
cause the quantity of most importance in lighting is really the flux of 
light, or the flow of light in all directions from its source; and if pho- 
tometry does not contain an expression for defining a lamp with this 
in view, it is photometry which is at fault. Photometry is still more in 
the wrong when it conceals the idea of the flux of light under artificial 
terms, such as that of ‘‘ volume of lighting” (volume d’éclairement)— 
a quantity which is obtained by calculating the lighting of every point 
of the ground underneath the light-source, and then integrating the 
product of each determination into the corresponding area. This 
‘volume of lighting” is merely the flux of light emitted by the source 
over the corresponding solid angle, and therefore in no wise depends on 
the orientation of the ground lit up. Why, then, asks M. Blondel, 
instead of giving the quantity its proper name, compound this strange 
amalgam of photometry and geometry ? 

The confusion which has been permitted to arise between flux and 
intensity of light necessarily makes for corresponding ambiguity in the 
definition of ‘intrinsic brilliancy,”’ which hardly two writers upon pho- 
‘tometry use in the same sense. All this leads to the conclusion that it 
is high time a special unit was adopted for each separate photometric 
quantity, as dune with everything else. Even the photographers have 





shown the lead in this direction ; for they have already established a 
unit of time-illumination for their own purposes—the ‘‘ phot.” Accept- 
‘ing this lead, M. Blondel proceeds to review the different photometric 


} 1. From the Journal of Gas Lighting. 
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quantities already mentioned for the purpose of determining their 
mutual relations. 

1, The luminous intensity of a source of light in any given direction 
is the ratio of the flux emitted over a small solid angle which has this 
direction for its axis. The intensity is expressed in the terms of some 
unit of light. The unit adopted by the Congress of 1881 and the Injgr- 
national Congress of 1884 is the ‘‘ Violle ;’ being the light emitted by a 
square centimetre of the surface of molten platinum at the moment of 
solidification. This unit, after receiving such distinguished patronage, 
having proved practically useless, the Congress of 1889 had to adopt a 
secondary practical unit, which was the so-called ‘‘bougie décimale,” 
imagined to be equal to the twentieth part of a ‘‘ Violle.” This result 
was deplorable, inasmuch as the ‘‘bougie décimale” has no real exist- 
ence. It is not the tenth part of a Carcel, nor is it equivalent to the 
light of any known candle. In their desire to be universal, the Con- 
gresses which adopted these two absurd units did not even succeed in 
suiting the requirements of a single living photometrist ; and, in con- 
sequence of this ineptitude, the photometrists of every nation have since 
gone their own way in search of practical light-units. M. Blondel sug- 
gests that the name pyr, from the Greek, should be given to whatever 
may be finally adopted as the unit of intensity of light. For the 
present, this might be taken to be the ‘‘bougie décimale.” It is ob- 
served that there would be another advantage in the use of a new 
name, such as the pyr, for the unit of light intensity, in the fact that it 
would give a sort of scientific stamp to light measurements. M. Blondel 
appears to think that there is something common and over-simple about 
the word ‘‘ candle,” which is derogatory to the dignity of science. It 
does not matter if the pyr is really equal toacandle or not. This 
author holds that it would be a distinct advantage that the uninstructed 
public should be overawed by being talked to about pyrs of lighting 
effect! It is worthy of note here that the only objection which English 
science entertains with regard to the use of the candle as the standard 
of light is that its value is so difficult to determine, not that the term is 
so easy and common. 

2. The luminous flux should have for its practical unit the flux 
which takes place over a solid angle equal to unity from a source con- 
sidered as a point having the luminous intensity of one pyr. The 
word ‘‘lumen”’ is suggested for this unit. A source of light having a 
mean spherical intensity of n pyrs would thus have a total flux of 
4xn lumens. 

3. The lighting effect e at a point of a surface is equal to the ratio of 
the luminous flux which falls on a small element of surface to the area 
of this surface—thus e= d@/ds. It being absolutely necessary to 
adopt a new name for the unit of lighting effect in substitution for the 
local and conventional terms ‘‘ bougie métie”’ and ‘‘candle foot,” M. 
Blondel appropriates the word ‘‘lua’’ proposed by Mr. W. H. Preece 
at the 1889 Congress, and makes it mean a ‘‘ bougie métre,” or rather a 
‘“pyr metre.” According to the terminology previously indicated, the 
lua must be defined as ‘‘the lighting effect produced by a uniform 
source of light of one pyr intensity on a surface at right angles to the 
rays, and situated at a distance of one metre,” or, which comes to the 
same thing, ‘‘ the lighting effect produced on the surface of one square 
metre by a uniform flux of the lumen.” Inversely, the lumen could be 
defined as ‘‘ the luminous flux capable of illuminating a square metre 
of surface to the extent of the lux.”’ The produet of a certain number 
of lua into a surface measured in square metres will thus give a num- 
ber of lumens representing the total flux received by this surface. 

4. The intrinsic brilliancy i should have the usual meaning of the 
quotient of the intensity measured at right angles by the area of sur- 
face of the emitting source i=1I/§8. The practical unit of brilliancy 
is the intrinsic brilliancy of a source of light giving one pyr per unit of 
surface, being 1-20th of the brilliancy of the Violle standard. (This 
assumes that.the area of surface of the standard is one square centi- 
metre.) To be logically complete, we should also define the unit 
of intrinsic rudiation of one lumen per unit of surface. In gen- 
eral, there is no simple relation between the intrinsic brilliancy and 
the intrinsic radiation ; but when the source follows Lambert's law, a 
brilliancy of n prs per square centimetre corresponds to an intrinsic 
radiation of zn lumens per square centimetre. 

_5. Time illumination is, by definition, the product of the lighting 
effect e to which an object is submitted, into the duration of such light- 
ing effect. The unit is the lux-second, which signifies the lighting 
effect obtained by an object from an illumination of one lux continued 
for one second. This unit is actually in evidence; having been adopted 
by the Brussels Photographic Congress under the specific name of 
‘*phot.” It plays an important part in photography, since the chemi- 
cal reactions appear to depend directly on the product et. The same 





law holds good of certain physiological phenomena connected with 
vision and visual acuity, since a certain minimum duration of the 
lighting effect is necessary to create the impression of light. It is as- 
sumed in a general way that there must be about 10—* phoé in the plane 
of the pupil to enable it to perceive a punctiform source of light. 

6. The quantity of light should no longer be confounded with the 
flux of light, as already observed. The quantity of light L is by defi- 
nition, the product of the flux of light into its duration. It is therefore 
to be measured by the unit of the lumen-second, for which quantity the 
term ‘‘rad” has already been proposed by certain photographers. The 
rad may also be defined as the quantity of light received by a unit sur- 
face (1 square meter) exposed to an illumination of one phot. We can 
thus express in rads the quantity of light necessary to produce a lumin- 
ous impression on the retina. For commercial purposes, it might be 
enough to measure the quantity of light in lwmen-hours in the same 
way as the quantity of electricity is measured in ampere hours instead 
of in coulombs. This quantity, the lumen-hour, could be made the basis 
of lighting contracts. Since the quantity of light for radiation of given 
wave-lengths is proportional to the energy of the radiations, it might be 
possible to denote it in ergs, as with other forms of energy ; but with 
polychrome sources of light, this datum has no simple relation with the 
photometric ¢ffect produced, since every radiation has a different co- 
efficient of physiological action. 

It now comes to be a question of how the units above defined could 
be used in proctice. M. Blondel begins by applying his suggestions to 
the measurement and expression of the luminous effect of an electric 
arc lamp, as to which he confesses that much uncertainty prevails. So 
notoriously is this the case, that, as he says, European electricians have 
mostly given up designating arc lamps otherwise than by their elec- 
trical constants. M. Blondel rightly scouts the American trick of call- 
ing an arc lamp a lamp of 2,000-candle power, irrespective of its true 
illuminating value. The alternative, however, is open to the objection 
of leaving too much to the quality of the carbons ; and, after all, what 
the user wants is light. It is suggested that all uncertainty in this re- 
gard would disappear if electricians would agree to designate lamps by 
their total flux expressed in lumens, which is equivalent to their mean 
spherical intensity multiplied by 47. A lamp of 30 spherical carcel 
power would thus become a lamp of 3,770 lumens. Artfully enough, 
the author suggests that the new system would give to lamp makers the 
satisfaction of expressing the performance of their lamps in bigger fig- 
ures than are available by the present system, while the public would 
not be confused. This rating might be supplemented by stating how 
many lumens are emitted above and below the horizontal, seeing that 
the latter are alone of any value for street lighting. M. Blondel argues 
that when a town buys light from a company for the streets, this might 
be paid for according to the number of lumen-hours supplied during 
the year below the horizontal plane of the lamps; and he does not think 
that it would be impossible todraw up lighting contracts in this form. 

With regard to the lighting of interiors, such as (say) a ball room, M. 
Blondel remarks that the eye judges of the illumination of a room by 
the average lighting effect e produced on the walls. This should be in- 
versely proportioned to the diffusive power of the wall surfaces. We 
thus have, taking & as a constant,ed = k. If we call a the absorbing 
power, and § the superficies of the walls, we find (neglecting the effect 
of the furniture, etc.), that the total luminous flux which it is necessary 
for the lamps to produce should equal the flux absorbed, thus— 





a a 
$= aeSk7= S k>—; 

That is to say, it should be proportioned to the total superficial area of 
the exposed surfaces, and a certain number of lumens are required to 
the square meter. It might be possible to state the lighting effect of 
pyrs per square meter. But M. Blondel objects that this is a funda- 
mentally vicious way of expressing it ; and therefore it is better left in 
the form first given. For example, if k= 5 pyrs, and the coefficient of 
absorption of the walls a = 0.60, then 7.5 lumens will have to be pro- 
duced per square meter of floor, roof and walls. 

The most instructive of all the applications to which M. Blondel’s sug- 
gested system of units is made by the author is, however, that of caleu- 
lating and expressing the effect of a projector upon a source of light. 
Here the rationality of the idea of taking the flux of light as the starting 
point is most apparent, because the effect of applying a projector to a 
source of light is to reinforce the light radiated in a particular direction 
by a concentrated beam composed of all the radiations sent out in the 
opposite direction. M. Blondel’s system offers a way of escape from the 
exaggerations and misunderstandings inherent in the ordinary methods 








of determining and stating the illuminating power of concentrated 
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beams. In conclusion, M. Blondel sums up his proposed system of units 
in the following table : 














Symbols and 
Physical Quantities. Definivg Dia ensions. Names of the Practical Units. 
Equatioos. 
Luminous intensity. I {T] Pyr, or ‘‘bougie-décimale,” 
1-20th of a Violle. 
Luminous flux..... & =I 6* [1] Lumen, 
Tilumination ....... e= < {IL} | Lua. 
Intrinsic brilliancy..) ¢ = s [IL] | Pyr per square centimeter. 
. Intrinsic radiation..| ¢ = = {IL-*] | Lumen per sq. centimeter. 
Time illumination ..| 7 =et {IL—T] | Phot or lua-second. 
Quantity of light .... Q=¢t [IT] Rad, or lumen-second. 











* 6 solid'angle; dimension ; a number. 


In taking intensity as the fundamental magnitude in constructing 
this system, the author follows present usages, without, however, con- 
necting it with other physical units, because it is a physiological rather 
than a physical quantity. He thinks that this system of units, being in 
conformity with those applying to electricity and magnetism, could be 
adopted, as those have been ; and he professes to be unable to under- 
stand why that kind of systematizing which is generally recognized as 
being useful and even necessary in every other branch of physics 
should be deemed superfluous in photometry. 

We are indebted to the Electrician for the full literal translation of 
M. Blondel’s article from which the foregoing abstract has been made. 
In giving currency to his views, it is desirable to accompany them with 
a few points of the criticism offered on the subject by our contemporary 
in an introductory article. It is admitted that the ‘‘ flux of light,” 
’ upon which M. Blondel bases his suggested system, exists ; but it has 
unfortunately not been recognized in the nomenclature of photometry. 
It is one thing, however, to admit this physical truth, which must be 
obvious as soon as attention is drawn to it, and quite another to in- 
troduce a term for it into the current language of photometry, with its 
positive commercial bearings. Upon this head our contemporary re- 
marks as follows : 

It seems highly probable that in this country and in America the 
‘“‘ candle power” will remain, while its magnitude may perhaps be ad- 
justed by a congress or by the Board of Trade. The unit of luminous 
flux may, perhaps, deserve a name ; but it cannot be a ‘‘candle.” The 
idea that a light of 1-candle power gives the light of 47, or 12.57 ‘‘ can- 
dies,” though technically true, would be too absurd. This flux is often 
spoken of as ‘‘ total light,” or ‘‘ quantity of light.” This is not quite 
accurate. We really mean, as it were, a current of light or rate of 
emission of luminous radiant energy. The product of this by unit time 
would give a true quantity. M. Blondel’s last unit is of this kind ; but 
it is not likely to be often required. It is, under certain circumstances, 
necessary to employ the notion ofa flux of light ; and it is wrong to de- 
scribe the unit as 4%-candle power. Hence the need for a name. If 
some name is not adopted, enterprising lamp makers will advertise 
lamps of 201 candles, meaning 16-candle power. The third unit, that 
of illumination, really needs a name. M. Hospitalier and others have 
strongly objected to the ‘‘ bougie-metre” and to the ‘‘ candle foot ;” 
and, with some sophistry, it has been argued in defence that, although 
there may be a little ambiguity in speaking of ‘‘7.5 candle feet,” there 
is nothing unsound in ‘7.5 times a candle foot.” It is a question 
whether M. Blondel’s “‘ illumination,” ‘‘ intrinsic brilliancy,” and ‘‘in- 
trinsic radiation” might not be reduced to a single unit. It will be seen 
that their dimensions are identical. There is a very simple connection 
between them, and a littie examination will show that the same’ unit 
will do for each. Suppose a light of k-candle power has an effective lu- 
minous area of a square feet. If the light be an opaque incandescent 
sphere of 1 foot radius, it will show in any given direction a projected 
area of x square feet, or the same as a disc of 1 foot radius. Its bright- 
ness or intrinsic brilliancy is its candle power per unit area, or k/z- 
candle power per square foot, The total quantity of light, or luminous 
flux, emitted by the sphere is 42 k units; and the illumination it can 
produce at a distance of f feet (this distance being not less than 8 or 10 
feet) is k/f? candle feet. If it be desired, then, to know the quantity of 
light given out per unit area of a luminous body, this is at once ob- 
tained from the brightness by multiplying by z. Now, the total flux of 
light emitted by the sphere is 47 x & units, and the total area of lumin- 








ous surface is 47 x 1° square feet; hence the intrinsic radiation, which 
might, with some reason, be called the illumination of the luminous 
surface, is (4% x k) / (4x x 1*) = 1 candle foot, where k= 1. This, as 
we have already shown, is z times the brightness—a relation which al- 
ways holds good. The surface of such a self-luminous sphere emitting 
pur@ white light cannot be distinguished from a non-self-luminous 
sphere dead white, reflecting or scattering cent. per cent. of the light 
falling on it, and illuminated from some external source with the illum- 
ination of 1 candle foot. As a corollary of some interest in connection 
with dead white reflectors, it may be remarked that a perfect white re- 
flector of 1 square foot illuminated with 7 candle feet emits 1-candle 
power normally. 


Weagree with the above generally. It is impossible to form an accu- 
rate notion of the phenomena of lighting, including such effects as pro- 
jection, reflection and diffusion, all of which are of great practical mo- 
ment, without keeping in mind the fundamental idea of light as a flux. 
Practical photometry has only taken account of the illuminating power 
in one direction of a light source. In order to make this measurement 
with a reasonable degree of accuracy, it has been the practice to com- 
pare the light of the source to be measured against that of a standard of 
light, setting the one over against the other, and screening off all but 
those rays which directly follow the line passing through the two lights 
and the screen placed between them for the purpose of determining the 
point of equal lighting effect. Moreover, it has been necessary to sup- 
press, as far as practicable, all reflection and dispersion effects in and 
about the photometer by blackening all the surroundings of the instru- 
ment. Even in the best constructed photometrical chamber, however, 
it is impossible to completely eliminate these effects ; while in actual 
lighting their influence is more easily perceived than measured. The 
only other observation we have to offer here upon M. Blondel’s sugges- 
tions is that, although the author at first recognizes, he subsequently ig- 
nores the fact that, out of France, the so-called units of the ‘‘ bougie 
décimale” and the “‘ bougie décimale métre” do not hold good. His 
appropriation of the term ‘‘ lua,” moreover, to mean the latter quantity, 
is unwarrantable, since it has already a meaning—the light-effect pro- 
duced by a British standard candle at 1 foot distance. 








Kewell’s Apparatus for Lighting or Extinguishing Gas 
Lamps. 
‘ecistineliees ios 

On November 24th, U. 8S. Letters Patent (No. 529,449) were granted 
to Mr. Charles Kewell, of San Francisco, for an improved apparatus 
for lighting or extinguishing gas lamps. Usisr . the words of the speci- 
fication : 

The invention relates to a means for lighting and extinguishing street 
lamps in series without the expenditure of time necessary to attend to 
each lamp separately. 

It consists in certain details of construction which will be more fully 
explained by reference to the accompanying drawings, in which— 

Figure 1 is a sectional elevation, showing the lamps and their con- 
necting device. Fig. 2 is a detail of the flame protector. 























A represents a street lamp post of any suitable or desirable descrip- 
tion, the pipe B, which conveys gas to the burner, extending down 
through the post and connecting in the usual or any suitable manner 
with the main C, which extends along the street. 

A cock G is fixed near the lower part of the supply pipe B to turn on 
or off the supply of gas as may be desired. This cock is actuated by a 
crank arm D which connects with a light rod H, which preferably ex- 
tends through bearings mounted along the upper part of the main C, or 
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within a protecting passage at the edge of the walk along which the 
lamps are disposed at suitable intervals. When this rod is moved in one 
direction, it will open simultaneously the whole line of cocks, and when 
moved in the opposite direction it will close them. 

At the end of the street or division which is to be operated by any one 
rod or line, is fixed a hand lever J, or stiitable connection, by the move- 
ment of which the rod or connecting device will be actuated, thus turn- 
ing on any number of lights at one time. 

The gas burner itself has a light protecting shell F, which partially 
incloses it, leaving an opening through which the gas passes when the 
light is fully turned on. 

When the light is turned off, the cock does not entirely cut off the 
supply of gas from the burner, but leaves a very small amount flowing, 
which keeps up a small flame inside of this protecting cap. This flame 
does not use much gas, but is sufficiently large to keep up the required 
combustion under the protecting cap, so that when the gas is turned on 
full head it will be instantly lighted, and at all the various lamp posts, 
without any further attention. 

The inventor's claims are : 

1, The combination, with the street lamps and their supply pipes con- 
nected with the gas main, an underground conduit into which said pipes 
extend, cockson the pipes within the main and each provided with a 
crank arm D, asliding rod H, extending longitudinally through the 
conduit and pivoted to all of the said cranks, and a pivoted lever in the 
conduit and pivoted to the sliding rod to move it positively in both di- 
rections ; the conduit having a covered opening over the said lever to 
permit access thereto, substantially as set forth. 

2. The combination, with the series of street lamps, a conduit there- 
below, a gas main C in the conduit and provided with a series of bear- 
ings, pipes connecting the main with the lamps, and provided with cocks 
within the conduit, each of said cocks being provided with a crank arm 
D, asliding rod mounted in the said bearings and pivotally connected 
with the said cranks, and an operating device connected with the said 
rod and adapted to positively throw the rod in both directions, substan- 
tially as set forth. 








A Method for Determining Calcium Oxide in Quicklime. 
ainsi eacinin 

Messrs. W. E. Stone and F. C. Scheuch, of Purdue University, re- 
port the following method for determining calcium oxide in quicklime . 

The value of quicklime is based upon the amount of calcium oxide 
which it contains. This value may be diminished by the presence of 
other substances originally present in the limestone, consisting usually 
of magnesia, alumina, silica and iron; by incomplete ignition in the 
limekiln, on account of which some calcium carbonate fails to be con- 
verted into calcium oxide ; and lastly, by a partial ‘‘slaking,” by which 
a portion of the calcium oxide reverts to calcium carbonate. 

An analysis of quicklime, therefore, should show not only the amount 
of calcium present in distinction from other elements, but should dis- 
tinguish between the calcium as oxide and other forms of combination. 
The customary gravimetric method, based upon solution of the calcium 
compounds in acids, precipitation as calcium oxalate, ignition, etc., at- 
tains only the first of these requirements and affords no data for judg- 
ing of the original condition of the calcium thus found. Consequently 
this method may furnish erroneous conclusions with regard to the com- 
mercial value of the material examined. 

The method here proposed enables one to determine with a high de- 
gree of accuracy and rapidity the actual amount of calcium oxide in 
quicklime. It is based upon the well-known fact that the alkaline 
earths form definite compounds with sucrose, called saccharates. Sev- 
eral such compounds are known with barium and strontium. With cal- 
cium oxide, sucrose forms at least three compounds, the mono-, di- and 
tricalcium saccharates, containing, respectively one, two, and three 
molecules of calcium oxide to one of sucrose. The two first are formed 
when quicklime is dissolved in the cold in a sucrose solution. On heat- 
ing this to boiling, a precipitate is thrown down consisting in the main 
of the tricalcium saccharate. 

Numerous authorities may be quoted with regard to the solubility of 
calcium oxide in sucrose solutions, of which the two following will 
suffice for citation. 

Berthelot! gives the maximum solubility in solutions of sucrose of 
varying strength : 

Grams sugar in 100 cc..... 0.096 0.400 1.058 1.386 2.000 4.850 

CaO dissolved..... ....... 0.154 0.194 0.281 0.326 0.433 1.031 

The following data are from Schatten.’ 


1, Ann. Chim. phys. [3], 46,176. 
%. Von Lippmann, Die Zucker-Arten, 109, 











In 10 grams of sugar solution of different percentages : 


Be WOE 6s F564 Kecane ced Sees 1 4 8 12 16 
Grams CaO dissolved... .....0.029 0.080 0.160 0.271 0.394 


Numerous other references indicate the ready solubility of calcium 
oxide in sucrose solutions, and the apparent possibility of applying this 
fact to the separation of the actual calcium oxide from the other con- 
stituents of quicklime, led us to make the following studies : 

1. The conditions under which calcium oxide is dissolved in sucrose 
solutions. 

Lamy' has shown that solubility varies inversely with the tempera- 
ture. Ten liters of 10 per cent. sucrose solution, at the given tempera- 
tures, dissolved the stated amounts of calcium oxide. 


Temperature C°.......... Cr a 50° = 70° 100° 
Grams CaO dissolved..... 250 215 120 53 23 15.5 


For our experiments, pure calcium oxide was prepared by igniting 
pure calcium carbonate to a constant weight. It was found by repeated 
experiment that 1 gram of this material was easily soluble in 150 cc. of 
a 10 per cent. sucrose solution after agitating 15 to 20 minutes at ordi- 
nary temperature. To accomplish perfect solution it was necessary that 
the material be finely pulverized. If heat were employed, the lime was 
converted into a pasty, insoluble mass, which, however, dissolved on 
cooling. 

2. The degree of solubility of calcium oxide in sucrose solution. 
peated experiments gave the following results : 

One gram of pure CaO was only partly dissolved in 100 cc. of a 5 per 
cent. sugar solution. 

One gram of pure CaO was only partly dissolved in 150 ce. of a 5 per 
cent. sugar solution. 

One gram of pure CaO was only partly dissolved in 100 cc. of a 10 per 
cent. sugar solution. 

One gram of pure CaO was completely dissolved in 150 cc. of a 10 per 
cent. sugar solution. 

From these results it appears that not less than 150 cc. of a 10 per cent. 
solution of sucrose could be safely employed to dissolve the calcium 
oxide in 1 gram of quicklime. 

3. Behavior of other constituents of quicklime toward sucrose solu- 
tions : 

Besides calcium oxide, quicklime usually contains more or less iron, 
alumina, magnesia and silica. In addition to these, calcium carbonate 
may also be present. The behavior of these toward sucrose solutions 
was studied in detail with the following results : 

Magnesia. Pure magnesium oxide, specially prepared, was. treated 
with a 10 per cent. solution of sucrose. One hundred and fifty cc. of 
the latter, after shaking with 1 gram of magnesium oxide for 30 minutes, 
were filtered and treated with ammonia and sodium phosphate, but only 
the faintest turpidity resulted. Again, 1 gram of magnesium oxide was 
shaken with 150 cc. of sucrose solution, filtered, and the filtrate titrated 
with a standardized hydrochloric acid, and an equivalent of 0.001 gram 
of magnesia was found, or one-tenth of 1 per cent. These results show 
that magnesia is not appreciably soluble under the given conditions. 
Indeed, the existence of a compound between magnesia and sucrose is 
doubted. On the other hand, magnesia is said to be freely soluble in a 
solution of calcium oxide in sucrose.? To test this point, mixtures of 
pure magnesium and calc.um oxides were treated with sugar solutions 
as follows : One-half gram of each were mixed and shaken with 150 cc. 
of sugar solution. A considerable portion of the material was insoluble. 
We filtered and titrated the filtrate with standardized acid, the result 
being an exact equivalent of the calcium oxide employed. Again, one- 
half gram of each were mixed and treated with sugar solution as before. 
We filtered and precipitated the calcium from the filtrate by means of 
ammonium oxalate. The filtrate from this showed only slight turpidity 
when treated with ammonium and sodium phosphate. These results 
show that magnesium oxide is not soluble to an appreciable degree in 
sucrose solution containing calcium oxide, under the stated conditions. 

Alumina was found quite insoluble, no appreciable amount being 
found in the filtered sucrose solution. 

Calcium carbonate was also insoluble to any appreciable degree in the 
10 per cent. sucrose solution under the stated conditions. 

Ferric oxide, shaken with 10 per cemfe.sugar solution, was also in- 
soluble. Schactrup and Spunt* mention that ferric oxide inverts suc- 
rose but not in an alkaline solution. We have verified this by heating 
a small quantity of ferric oxide with a sugar solution ; the latter soon 
acquired the power of reducing Fehling’s solution. But when the same 
experiment was repeated. with the addition of some calcium oxide, no 

1. La Sucrerie indigene et Coloniale, 11, 19. 


2. Von Lippmann, Die Zucker-Arten, 148, 
3. Pharm. Cent. Halle, 34, 148. 
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inversion occurred. It is evident, therefore, that the iron contained in 
quicklime would not be affected by sucrose solution. 

4. The determination of calcium oxide when dissolved in sucrose 
solution : 

Calcium oxide, when dissolved under the preceding conditions, ad- 
mits of determination, either gravimetrically by precipitation as calcium 
oxalate, or volumetrically by titration with hydrochloric acid. Several 
comparisons of the two methods were made, using known amounts of 
pure calcium oxide, and while each was accurate to the extent of yield” 
ing the theoretical numbers, the volumetric method was found prefer- 
able on account of its greater rapidity. For the latter method, standard- 
ized hydrochloric acid of about fifth-normal strength was employed, 
using tropaeolin or rosolic acid as an indicator. 

5. Application of the preceding data to the analysis of quicklime. 

Following the conclusions derived from the preceding tests, several 
samples of quicklime were analyzed for calcium oxide. They were all 
in a fresh state and contained little calcium carbonate. 

In each case, approximately 1 gram of the finely pulverized material 
was shaken with 150 cc. of a 10 per cent. sucrose solution during 20 
minutes, the solution filtered and the clear filtrate titrated with stand- 
ardized hydrochloric acid. At the same time other portions of the same 
samples were dissolved in hydrochloric acid and the calcium determined 
in the usual way by precipitation as calcium oxalate. Following are 
the results : 


Weight of Volumeof10 PerCent. Per Cent. Variation 

Quicklime PerCt. Solu- CaO by CaO by of 
Taken, tionofSucrose- Titration Gravimetric Volumetric 
fample. Grams. Taken, cc. Method. Method. Method. 
No. 1.... 1.020 150 92.12 93.00 —0.88 
SS 2... 1c 2OBO 150 91.90 92.28 —0.38 
* B.S 150 92.15 93.10 —0.95 
Sa EOS 150 95.01 95.90 —0.89 
OT Ae Sine 150 87.30 87.70 —0.40 
© Bic eee 150 91.70 92.30 —0.60 


The results by the sucrose method were in each case slightly lower 
than by the gravimetric method discrepancy which may be ascribed to 
a small amount of calcium carbonate present in the sample. 

In quicklime which had become partially slaked, this discrepancy 
would be still greater, since the sucrose method would indicate only the 
actual calcium oxide. Aside from this, the greater ease and rapidity of 
the latter recommends it in cases where the total calcium is present in 
the form of the oxide. An entire determination may thus be made in a 
half hour with a degree of accuracy quite sufficient for all ordinary 


purposes. 








What Is Electricity ? 
—wisialiatiaeseet 

Mr. Sydney F. Walker, in replying to this question, says : 

Readers of my previous articles upon this subject will remember that 
the view I have ventured to put forward as to the nature of electricity 
is that it is simply a mode of motion, just as heat, light and sound are, 
but at a different rate, and possibly in a different manner, to either of 
those forces. I have already pointed out the close similarity that exists 
between the different forces named and electricity, in the fact that con- 
duction takes place in all of them under very much the same laws ; that 
the presence of any one of them, electricity included, in any body in- 
creases the apparent size of that body ; and that all, though necessarily 
in different degrees and with different substances, possess the property 
of altering the chemical constituency of compound bodies, 

Seeing that the different forces represent different forms and rates of 
motion, we should necessarily expect that there would be diversities in 
the similarities of their resultant action, and, further, we should expect 
that some properties would be peculiar to one or more rates of motion, 
to one or more of the forces, but not common to all. The more features 
of similarity, however, that we find between a force supposed to be out- 
side the group and those known to be inside, the stronger does the argu- 
ment become that the outsider is really one of the group. If, therefore, 
we can show that electricity or electric waves are reflected and refracted 
as heat and light rays are, we shall have a strong argument in favor of 
my contention that electricity is a mode of motion, like the other physi- 
cal forces. 

As students of electrical literature are aware, the late Professor Hertz 
went a very long way towards proving this, and he actually succeeded 
in obtaining reflection of electromagnetic waves. What Professor Hertz 
actually proved was, that if in the path of a series of electromagnetic 
waves created by an induction coil an object be placed capable of re- 
fiecting those waves, just as mirrors reflect waves of light or heat, the 
actual phenomena of reflection were obtained. My object in drawing 
attention to this is the hope that some of those who have the time and 


the appliances at their disposal will carry on Professor Hertz’s experi- 
ments to their logical conclusion, and prove or disprove my supposition 
that an electrically-charged body is sending waves into space, just as a 
luminous, a heated, or a sounding body does, and that these waves may 
be caused to reflect and possibly also to refract. 

In order to pursue this investigation with advantage it may be well 
to inquire what we mean by reflection, since it will be evident that a 
substance that reflects one of the physical forces may not reflect another. 
To follow the theory I ventured to put forward in one of the earlier 
articles,the rate of motion already existing in any particular body on 
which a ray impinges may be such as to combine readily and fully with 
the motion brought by the ray when the latter is, say, a ray of heat, 
while it may not be able to combine with a ray of electricity, supposing 
such to exist. In the case of the reflection of light rays, we see this 
selective property exercised all around us. Thus, asubstance we know 
as black has the property of absorbing and, on the theory enunciated 
above, of combining with the whole of the motion brought by the im- 
pinging ray. 

A substance we know as red is only able to absorh a portion of the 
motion, reflecting the remainder out again, and giving us the phe- 
nomena of color. A substance that is white, as we know, absorbs very 
little of the motion brought by an impinging ray, reflecting nearly the 
whole of it; while, again, bright polished substances, such as mercury, 
silver, and to a lesser degree copper, and other colored metals, have the 
property, not only of reflecting a mass of light rays, but of reflecting 
every ray brought to them in the exact inverse order in which they 
arrive. 

To reflect electric rays, then, we require to find a substance that does 
not readily absorb a charge of electricity, or, in other words, one which , 
while it is a poor conductor, has also a small electrostatic capacity. An 
experiment I think that should prove successful might be made with a 
large hollow metal sphere charged to a very high potential, and the 
neighborhood explored with a sheet of ebonite and a light pith ball. If 
waves of electricity are given out by the highly charged sphere, just as 
waves of sound are given out, say, by a tuning fork, evidence of them 
would be found and of their reflection. Possibly a careful considera- 
tion of some of the phenomena of electrostatic induction may lead to 
the conclusion that this also is only a form of reflection. 








The Selection of Motive Power. 
i 
By Mr. Cuarves E. Emery, Ph. D., in Engineering Magazine. 


In selecting a motive power for a new manufactory a prudent man- 
ager would naturally inquire if there were any new developments on 
the subject, and ask as to the relative standing of well-known means in 
view of modern improvements. The inquiry cannot be limited to ap- 
paratus required for a particular purpose, subject to the conditions 
which obtain at a particular place, but must indicate the principles of 
selection for differing conditions, and may even involve the examina- 
tion of a location with reference to its advantages for obtaining not only 
power, but suitable labor and accessible markets. The subject is, there- 
fore, necessarily approached in a general way. We should at first 
realize that all power in sufficient quantities for manufacturing pur- 
poses is obtained by utilizing in some way one or more of the various 
forces of nature. The energy of the sun expended in lifting the vapor 
of water to the clouds is returned and in part utilized by man as the 
aggregated rain drops find their way in the streams from the slopes to 
the sea. To the same source of energy the changeful winds owe almost 
exclusively the motion and force familiarly utilized on sea and land. 
Even the heat derived by burning the trees of the forest represents a 
portion of the energy of the sun, which has changed inorganic incom- 
bustible matter into organized combustible tissue and fiber, and thereby 
stored up energy in the past for use in the present. It is more important 
than all to recollect that this operation has been going on for ages, and 
that our coal fields and supplies of mineral oil represent also the energy 
of the sun stored in prehistoric vegetation buried in the earth and trans- 
formed in the laboratory of nature. Abstractly, then, the question is 
whether we shall derive our motive power from the sunlight of the 
present or from that of the past. A prominent distinction at once ap- 
pears. All direct forces from the sun now available, whether they be 
from the winds or the waters, are of the varying character familiar in 





| It would appear, then, from considerations of a very general nature, 


everyday life; whereas energy stored, whether in the form of coal, 
mineral oil, or even wood fiber, can be expended to produce heat and 
power at will. On the same principle the varying forces derived from 
water can be better utilized by the various familiar systems of storage. 
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that the most reliable power must be secured from mineral fuel, con- 
sumed at will, and the power next in reliability, from water stored in 
great natural reservoirs. 

The power derived from the fuel must in general be obtained from a 
heat engine, of which the steam engine is the most familiar type and 
that most generally employed. The steam-engine has therefore become 
the standard to which the cost of all sources of power is referred, 
although in special locations power may be obtained more cheaply in 
another way. 

Water is a primary source of power, as the potential energy due to 
its elevation may be directly transmitted into mechanical work. Steam 
is, however, a secondary source, as it is only a means of transmuting 
into mechanical work the energy stored in the fuel and available as 
heat. Both primary and secondary sources may be easily confused 
with mere means of transmission. Electricity is not a source of power. 
It may be made a secondary source in the same sense as steam, by the 
discovery of a practical method of generating it ona large scale from the 
direct combustion of fuel. At present it is only a means of furnishing 
at one point power developed at another, and in this respects stands 
in the same category as hydraulic and compressed air transmissions, 
and, except for some purposes relating to the distance covered, actson the 
same principle as transmissions by wire ropes, belts, or ordinary shaft- 
ing. Every means of transmission must be operated by a true source 
of power, like a steam-engine or a water-wheel, and in the abstract, 
where the greatest efficiency is obtained, the efficiency is higher the less 
the number of parts interposed between the source of power and the 
point where the same is utilized. Transmission of steam is distinguished 
from the above by the fact that it permits the boilers to be located at a 
convenient point and the steam to be used where heat or power is 
required. 

Approaching the details of the subject, we first call attention to the 
fact that the power available by the use of windmills is by no means 
small or valueless. They make the continuous drainage of the low- 
lands of Holland practicable, and mills requiring 80 horse-power and 
upwards are successfully operated by a single wheel. The system is 
not, however, well adapted for locations where the wind is light and 
variable and where coal is as cheap as in most locations in this country. 
In some places along the coast the wind blows so much of the time, and 
so strongly in one direction, that isolated trees lean away from it and 
are distorted by having foliage principally on the leeward side. These 
living wind vanes clearly point out the possibility of using windmills 
for power in such localities. There are many things, however, to think 
of before making such an installation. In the best location the wind is 
liable to fail at inopportune times, and a given output can only be ob- 
tained by frequently working during during the night. Such a system 
would therefore not be popular where the general feeling of labor 
organizations, and indeed of all wage-earners, leans towards a definite 
number of hours of labor and a definite output in proportion thereto, 
with the remainder of the day available for social enjoyment or mutual 
improvement. Where labor can be changed from one place to another, 
as on a farm, windmills are very useful, and particularly where fuel is 
scarce. The windmill manufacturers make many sales in the West 
and other parts of the country where the conditions warrant the use of 
such a power. Windmills, as we know them in this vicinity, are 
chiefly used for pumping water, and, being of the American automatic 
type, care for themselves under all possible varying conditions; and 
although water is pumped only when there is sufficient wind, it is 
stored in tanks and thus made available for use when the wheel is at 
rest. Competition has made this type surprisingly cheap. Mr. Brush, 
the electrician, constructed at his country-seat an experimental plant in 
which a windmill was used to generate electric current and charge 
storage batteries from which such current was utilized about the prem- 
ises. This system has recently heen suggested by others for general 
use, and should be feasible and possibly profitable in favored locations 
if operated on a sufficiently large scale to warrant the employment 
of the skilled labor necessary to keep in order the batteries and other 
apparatus, particularly the several automatic devices necessary to prac- 
tically convert a changeable source of supply into energy available 
continuously. 

Leaving the general question of water power until it can be conve- 
niently compared with steam power, we will examine the availability 
of heat engines other than steam engines. Hot air engines have not 
come into general use for miscellaneous power purposes. They are 
practicable on a large scale by the use of temperatures and pressures so 
high as to prohibit in a sense general use. There are, however, some 
small engines largely used for pumping purposes which work within 








is that designed by Ericsson. In the base of the apparatus a small fire 
of gas or coal is kept burning and heats directly a shell pendent from a 
cylinder containing a piston with pendent plunger, between which and 
the hot bottom cold air is forced as the plunger rises, which, being 
heated, completes the upstroke, when an exhaust valve opens, the 
plunger is returned by the action of a fly-wheel, and the operation is 
repeated. The Rider hot-air engines operate successfully on a very 
similar principle, but with entirely different details. Both these forms 
of engines are used by ordinary help to pump water from the street 
mains to an elevated tank. There is no possibility of an explosion, and 
the danger of overheating is entirely prevented if the operator once 
gets the pump started, for then any extra heat only increases the speed. 

Gas and petroleum engines of various kinds are largely used for 
power purposes. In one form of the latter, used largely in naphtha 
launches, naphtha stored in tanks on the vessel is injected into a coil 
heated by a naphtha lamp, and the resulting naphtha vapor is used in a 
small engine like a steam engine. Generally, however, naphtha or 
crude petroleum is sprayed directly into the cylinder of an engine, 
where it is vaporized by the heat, when the operation is the same as in 
a gas engine—viz., the vapor or gas is mixed with air and exploded bya 
fixed torch, causing intense pressure utilized on a piston, and a high 
temperature controlled by a water jacket. Gas and petroleum engines 
have some advantages for detached locations, where they receive only 
the occasional attention of careful but unskilled labor, as the operations 
are all automatic. A comparatively small quantity of naphtha or oil is 
placed in a tank at the base of the petroleum engine, and, with the same 
reasonable care that would be exercised in handling petroleum for 
lamps, there is little danger of fire. In general, the larger quantities of 
oil are stored outside in underground tanks, and in some cases it is pro- 
vided that no store is kept about the engine, but the quantity required 
for each stroke is withdrawn from the tank outside by means of a pump. 
Where gas is available from a street supply, the installation of a gas 
engine is simpler than that of a petroleum engine, as it only requires a 
pipe connection to the gas service ; otherwise the two forms of engine 
are generally very similar in appearance, construction and operation. 
There is some jar and noise due to the explosions, which must be pro- 
vided for in locating the engine in dwellings. Generally, by bedding 
the engine on soft earth or sand, without permitting any connection of 
the same to touch the walls or a common rock foundation, the noise 
and jar will not be communicated so as to cause annoyance. Prof. Eli- 
hu Thomson has installed a petroleum engine built by one of his com- 
panies, affiliating with the General Electric Company, for generating 
electric lights for his home at Swampscott. The cost is found to be 
somewhat less than would be required for a steam engine of small pow- 
er, though greater than that of power derived from steam machinery of 
large size. It should be remembered by those desiring small power for 
use about a country house that every form of apparatus for furnishing 
the same is liable at times to special derangements and requires occa- 
sionally skilled adjustment and attention, so that annoyance, when or- 
dinary labor is employed, is sure to come sooner or later, and the selec- 
tion of a motor in such a location is therefore, in some respects, a 
choice of evils. The difficulty is largely diminished if the owner him- 
self will take pains to familiarize himself with principles and details so 
as to know what should be done in an emergency. If he, therefore, 
takes the place of a skilled engineer, the particular kind and style of 
motor should be one which he believes adapted for the purpose, and 
will, therefore, care for in the most efficient way. The same principles 
are applicable in selecting power for a small factory. 

There is, however, a field for gas engines where a supply of ordinary 
illuminating gas is not available. There has been in operation in Eng- 
land for a number of years a system in which gas is generated in a 
‘* producer” resembling that used in steel and other furnaces. The 
principle is that of heating a quantity of coal in a simple cylindrical 
vessel by admitting only a sufficient quantity of air to produce imperfect 
combustion. The effect is to drive off with the waste gases carbonic ox 
ide gas, which is combustible, mingled with hydrocarbon gas, if the 
coal is of the bituminous variety. The mixture, called ‘‘ producer gas,” 
is used in a gas engine having the general features above described. 
Plants of this kind have been installed of from 25 up to 400-horse power 
and are said to operate efficiently. The economy of small gas engines 
under experimental conditions is considerably greater than that obtain- 
able with an ordinary steam engine, a result as low as 14 pounds of coal 
per indicated horse power per hour being claimed by the manufacturers. 
Comparing this system with a steam engine, it will be seen that the pro- 
ducer in a sense takes the place of a steam boiler, that producer gas is 





employed instead of steam, and that a distinctive gas engine is required © 


such reasonable limits as to give little or no trouble. The original form | instead of asteam engine. The number of parts necessary to do the 
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work is therefore not varied, and the number of transformations is the 
“same. In the steam engine the heat of the fire is imparted to water, 
and the water used in the engine. - In the gas engine a part of the heat 
of the fuel is used to produce the gas, and the explosion of a mixture of 
‘the latter with air produces the power. The gas engine is theoretically 
‘the more economical simply because fixed gases are employed and oper- 
ation depends largely on variations of temperature or changes of sensi- 
ble heat ; whereas with steam a certain quantity of latent heat must be 
imparted to the water to form steam, and is retained in order to maintain 
the water in the state of vapor when the exhaust takes place. In prac- 
tice care must be taken to keep up a regular action of the producer so 
as to supply a uniform quality of gas. On account of the difficulty in 
-doing this, it is believed that the economy obtained in practice is not al- 
‘ways in excess of that of the steam engine. The want of uniformity of 
the gas applies to large as well as small gas apparatus, whereas steam in 
‘large quantities can be generated and utilized continuously under con- 
ditions of maximum efficiency. It does not appear, therefore, that gas 
engines and accessories can as yet compete on equal terms with large 
steam engines in their present perfected condition. The wear and tear 
of gas engines are, moreover, necessarily greater than those of steam 
engines. 
There is a future, however, for gas engines by generating producer 
gas cheaply at the mines, using even the waste coal for the purpose, 
‘and piping such gas to a long distance to operate gas engines in the way 
described. A modification has been proposed in England in which the 
‘gas engines were to be operated in the immediate vicinity of the mines 
‘to generate electricity which would be conveyed to long distances for 
power and even heating purposes. The prospectus of this scheme showed 
a very large saving compared with using fuel in the ordinary way. 
‘With all due allowances for the claims of sanguine inventors and pro- 
‘moters, it is believed that something will be accomplished along these 
-general lines within a reasonable period. 
The advantages of the steam engine where fuel is reasonably cheap 
‘need not be strongly urged. Its use has been extended so rapidly as to 
make it an important factor in the growing civilization and prosperity 


. -of mankind since the days of Watt. It can beemployed anywhere that 


‘fire can be permitted, in quantities small or large ; the power is readily 
“controlled, and the apparatus in all details easily handled by all persons 
of intelligence after a reasonable preliminary education and experience. 
‘It has been so tested by long practice that the details of construction for 
~engines of the same type made by different manufacturers are substan- 
‘tially identical, and, though there are good and bad features among the 
‘so-called improvements, they are of too varied and technical a nature to 
be treated in this article, and the services of an engineer are necessary 
-to point them out. We can only call attention to the advantages of 
“several distinguishing types of steam machinery. First, as to boilers: 
‘ The plain vertical tubular is best for small power and particularly for 
“ semi-portable engines ; the more expensive locomotive boiler is best for 
- self-propelling portable engines ; and the horizontal tubular boiler set 
-in brickwork is in some respects best for general factory purposes, the 
-gizes being fixed by the pressure to be carried and the power provided 
for by duplication. These boilers do so well that parties get in the way 
-of thinking they will take care of themselves, and occasionally disas- 
trous explosions occur. 
There is, therefore, a growing preference for the so-called ‘‘ safety” 
boilers, constructed principally of water tubes and connecting vessels 
‘of small size, with a very large surplus strength, or, as it is called, a 
‘large ‘‘ factor of safety.” It is not proper in this article to attempt to 
discriminate between the different kinds of boiler of thistype. In mak- 
~jng a selection the question of reliability under conditions of actual and 
- long-continued service should be considered, rather than mere differ- 
ences of cost. Engines are in general distinguished as follows : ‘‘ Non- 
condensing engines,” from which the steam is delivered into the atmos- 
-phere or into a low-pressure heating system ; ‘‘ condensing engines,” 
from which the steam is condensed either by admitting cold water to a 
s2parate vessel or by precipitating the steam upon surfaces kept at a low 
temperature by circulating water, or in some cases by large volumes of 
air; ‘compound engines,” in which the steam is worked serially 
:through one or more cylinders, increasing in size so as to secure expan- 
-sion and reduce internal cylinder condensation. Such enginesare called 


‘*simple compound engines” when there are two cylinders in series," 


-“*triple compound engines’? when there are three such cylinders, and 

‘quadruple compound engines” when there are four such cylinders, etc. 
._In contradistinction to the above, non-compound engines are frequently 
-called ‘‘ simple engines.’’ Engines of less than 50-horse power are gen- 
erally simple non-condensing engines. Non-condensing engines of 
larger size are alsoemployed where it is difficult to obtain condensing 


water or where the exhaust steam can be used for the purpose of heating 
buildings or the various fluids required in dyeing or other manufactur- 
ing processes. Simple condensing engines are rarely made of less than 
75-horse power, and more customarily are of 125-horse power and up- 
ward, Until quite recently they were used universally for factory pur- 
poses, single cylinders being employed up to-250 and occasionally 500- 
horse power, and for larger engines two cylinders were employed, 
doubling the power. To provide a reasonable amount of steam for heat- 
ing and other purposes about the factory, it was not uncommon to make 
one end of one of the cylinders non-condensing, by the use of a sepa- 
rate exhaust pipe quite readily arranged with engines of the Corliss 
type. Of late, such engines are only used where coal is comparatively 
cheap, and compound engines are employed in their stead, a small 
cylinder being arranged behind a large one for a single engine, and the 
same arrangement duplicated for a double engine ; or, one of the cylin- 
ders of the double engine is made larger than the otherand the exhaust 
taken across from the smaller to the larger, making what is termed a 
‘* cross-compound engine.” When reasonable quantities of steam are 
required for various heating purposes in a factory using this kind of en- 
gine, it is customary to take the steam supply for heating from the inter- 
mediate chamber between the two cylinders, thus reducing to that ex- 
tent the power of the larger cylinder only. The steam pressure employed 
for these three types of engines is about the same, or from 80 to 100 
pounds, With the more general introduction of the compound engine 
the pressure has been raised to 125, 150 and 160 pounds. As it became 
practicable to use boilers adapted for higher pressures, a number of 
triple compound engines have been introduced, operated in some cases 
with pressures the same as for simple compound engines, but some plants 
have been built to use a steam pressure of 200 pounds. 

The advantages of high-speed engines were pointed out by Mr. Chas. 
T. Porter years ago, and many engines of the Porter-Allen type have 
been constructed. The system was not, however, generally extended 
until after the experiments of the writer at the Novelty Iron Works in 
1868, which showed that a high speed of revolution had the effect of re- 
ducing cylinder condensation. The adaptation to this type of engine, 
by Mr. J. C. Hoadley, of a governor located in the flywheel, operating 
to move an eccentric transversely across the shaft, and thus produce 
variable expansion with a single lap valve, had the effect of making 
these engines govern excellently, and show a fair efficiency with a very 
simple construction. Small engines of this type are frequently run up 
to from 250 to 350 revolutions per minute, and, although their weight 
is much greater than for the same size of cylinder with ordinary en- 
gines, they still contain less material than slow-speed engines develop- 
ing the same power; so the high-speed engines can be furnished for 
less first cost, and have become quite popular for many purposes, par- 
ticularly for small electric lighting plants. Manufacturers are fre- 
quently tempted to select this type of engine on account of its compar- 
atively low price. Such engines are, however, made for hard service, 
with simple details and ample clearances, and the valve gear, though 
efficient, does not generally give as good results as that used on slow- 
speed engines. The consequence is that the high speed engines, as a 
rule, are not as economical as slow-speed engines. Moreover, on ac- 
count of the high speed, though very carefully constructed, they gen- 
erally require more careful attention. In some forms, features of auto- 
matic lubrication have largely eliminated the difficulty, but results 
show that if from neglect a journal heats, the temperature rises more 
rapidly, and is therefore more destructive on the average with a high- 
speed engine than with a low. 

The success of high-speed engines has led to increasing the speed of 
forms previously known as slow-speed engines, with very advantageous 
results. It is found, for instance, that it is practicable to operate a Cor- 
liss engine of 42-inch stroke at 100 revolutions per minute, giving a 
piston speed of 700 feet per minute. Similar engines of 5-feet stroke 
have been run up to 80 revolutions per minute, giving a piston speed 
of 800 feet per minute. Such engines work satisfactorily, and seem to 
require little more attention than larger engines developing the same 
power. 








Reminiscences of By-Gone Electrical Days. 
—<— 


By Mr. Frep. A. SCHEFFLER, in Cassier's Magazine. 


There are, without doubt, many persons among the electrical frater- 
nity who can recall various peculiar circumstances and results attend- 
ing the sale or introduction of the electric light, incandescent or are, 
particularly those who were fortunate (?) enough to have been in the 
field in the early days. It may not be remiss to record at the present 





time some recollections of the method adopted by the writer and others 
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known to him for effecting sales or introducing the electrical apparatus 
to certain unbelievers in such cases where the usual truthful stories 
would not be believed, especially where the use of the are lamp was 
compared with that of the incandescent, and the latter with the cost of 
gas. 

I have no doubt that were the experiences of many of the representa- 
tives of the electrical companies placed on'record, dating from 1881 to 
the present time, there would be many volumes of excellent and amus- 
ing reading matter ; but this particular paper relates simply to the days 
of 1881 to 1884, and covers, of course, only a few such actual facts as 
befell the writer. 

There is no question but that in the infancy of the subdivided or in- 
candescent electric light the first cost was more of a luxury than other- 
wise. While the operation of the plant (I refer more particularly now 
to ‘isolated plants”) could easily be shown, by simple arithmetic, to 
cost materially less, including even the interest on the investment, when 
compared with the cost of gas, at the prices the latter commodity was 
selling for 12 years ago, atthe same time a sale uf goods required much 
persuasion and many visits to the customer. If it is borne in mind that 
a 60-light incandescent dynamo at that time was as expensive as a 300- 
light one is to-day, one can readily appreciate the statement made 
above, and also obtain an idea of the remarkable results brought about 
by competition and time. Not only were dynamos expensive, but the 
lamps and sockets also were scheduled at five times the present prices. 
Sixteen-candle power lamps cost $1.25 each, and the guaranteed life was 
no greater than it is to-day at 30 cents. Key sockets were $1 each, and 
were not so well made either as the socket selling to-day at 20 cents. 

To tell the truth, these prices did not stand for many years ; further- 
more, the business transacted was exceedingly small for the first two 
years, considering the capital invested and the vast expense always ac- 
companying the introduction on a broad scale of any new but practical 
invention. 

Thirteen years ago one of the first private houses wired for electric 
light (Edison system) was that of Wm. H. Vanderbilt, at New York. 
As the house was of ample proportions, and the owner had no particu- 
lar reason for ‘‘ reducing expenses,” the number of lights of 16-candle 
power each for which the building was wired was in the neighborhood 
of nineteen hundred. Imagine a bunch of No. 10 wires (each about an 
eighth of an inch in diameter) as large as 3 inches in diameter leading 
from the house to the street, for the ‘‘ mains,” and you may conceive 
something of the enormous amount of current at 110 volts which it was 
anticipated would be required when the entire house was illuminated. 
If I remember the figures correctly, there were 5 tons of copper wire 
utilized in the wiring of this residence. The mains were prepared for 
connecting to the street and from thence to the generating station, when 
the latter was erected, which was not until several years had elapsed. 
For immediate use it was arranged that a small isolated plant should be 
placed in the basement and immediately underthe covered passage con- 
necting this residence with that of Mr. Twombly’s. 

The plant was so small that not more than 120 lamps out of the entire 
1,900 could be utilized, and it consisted of a locomotive boiler, designed 
by the writer, and built by the Baldwin Locomotive Works, and a pair 
of Armington & Sims engines connected by belting to a countershaft, 
which, in turn, was belted to two Z dynamos, each of 60 lights ca- 
pacity. 

On a certain evening the Vanderbilt family came to the house, when 
everything was in readiness, to witness the illumination of the halls 
and various rooms, This arrangement called for several of the repre- 
sentatives of the Edison Company to be ‘‘ on deck ” to see that the exhi- 
bition became a success in all respects, as the criticism of such a family 
meant, if favorable, much business for the electric company, and, if 
unfavorable, exactly the reverse, but in a far greater degree. One of 
the earliests ‘‘ kobolds”” which ever came to my notice made its appear- 
ance on that evening. On the second floor, fronting Fifth avenue, 
there was a large room handsomely decorated with ‘‘cloth of gold.” 
This material covered the walls in a manner similar to that of wall pa- 
per. On the sides of the room there were several combination gas and 
electric brackets. The ceiling contained quite a number of single elec- 
tric pendants distributed around the four sides. The combination fix- 
tures also were wired for lighting the gas by electricity. 

For some unknown reason this room had not been previously tested 
by the current from the dynamos, and the accident which occurred was 
all the more surprising to those who were present. There must have 
been a ‘‘short circuit” from one of the brackets to the wall_plate which 


-came-in contact with the fine threads of gold which were woven in the 


cloth covering the walls and ceiling. One of the pendants above was 
similarly short circuited, When the switch was closed astreak of elec- 





tricity shot from the bracket in a zig-zag fashion to the ceiling, and as 
long as the switch remained closed the current would take new paths 
among the metal threads, ieaving behind it a disfigured wall. From a 
scientific standpoint the effect was most brilliant and vivid. The scene 
only lacked the thunder furnished by the ‘property man” to make 
one think of the stormy night which Rip Van Wink‘e had to face when 
he was driven away from his home. From the bracket to the floor the 
covering on the wall was parted in a perfectly straight line, and the 
edges were as clean and smooth as though they had been cut witha 
knife specially sharpened for the purpose. Of- course this room was 
kept locked after the above performance, and the family did not see it 
illuminated. It cost the Edison Company a pretty penny to make the 
necessary repairs, although there was considerable doubt about their 
being the only ones who were responsible for the bad work ; directly, 
however, there could be no question about the accident resulting from 
the Edison current. 

Unfortunately, Mrs. Vanderbilt had no particular fancy for residing 
immediately in the vicinity of a steam engine and a boiler carrying 120 
pounds steam pressure, not taking into consideration the ‘‘ hum” of the 
machinery, which was indispensable, and that evening’s exhibition 
concluded the farce of the Edison-Vanderbilt combination with the or- 
dering out of the entire plant. 

The continuation of the outfit would only have resulted in its being 
used as a plaything, for 120 lamps would scarcely illuminate the ball- 
room or art gallery. 

It was quite customary for the Edison Company to keep its ‘‘ eagle 
eye” on all new buildings under course of construction, and among 
those which were fairly well along in 1883 was the ‘‘ Eden Musee,” at 
New York, containing the well known wax works collections. Just 
what it was intended to be used for was scarcely understood by the ma- 
jority of persons who watched its progress, but it shortly became known 
to the Edison Company that the owners contemplated lighting it with 
many thousand gas jets. Here was a golden opportunity for the Edison 
Company to sell these people some money, for could it not be mathe- 
matically demonstrated that by using the electric light the cost of same 
would be far below that of gas for the same candle power hours? After 
interviewing the foreigner in charge of the work on behalf of the Eden 
Musee Company, who could scarcely speak English, it was discovered 
that he had an abhorrence for ‘‘ze electric light,” and pronounced him- 
self as being unfavorably inclined to consider the matter in any manner 
whatsoever. This was very good for the first lesson, but we were not 
to be downed so easily. The next interview with this party elicited the 
information that he had tried this method of illumination in a house 
abroad, and it was so defective that nearly all the wax works were 
spoiled—the light was so ghostly. After many protestations by the 
writer to the effect that he surely was mistaken, and that our electric 
light was altogether different from the kind the gentleman referred to, I 
was most emphatically informed that he knew an electric light when he 
saw it, and that there was only one kind. After much discussion, in 
which you will see that my French failed me entirely in endeavoring to 
make myself understood, the inquiry was launched at my head as to the 
cost of one light to be placed outside for an advertisement. 

To think that the result of all my endeavors with this party, with a 
view of educating him to appreciate and understand the incandescent 
lamp, should only prove that he had but one idea of an- electric lamp, 
and that was the kind “‘ out in ze square,” as he described it—an are 
lamp! While there was no love about my discussion with him, there 
certainly was much labor lost. I afterwards found that this French 
gentleman was not the manager after all. The latter party arrived in 
New York a short time after the above discussion occurred, and to him 
I repeated the story of what we desired to do and why. I found Count 
Sartere, the manager, a very amiable person, and had no difficulty in 
demonstrating to his entire satisfaction that the Eden Musee would be 
a failure without the Edison light. If the Chamber of Horrors was to 
be illuminated by gas jets it would certainly become so foul a place that 
the name would not be a misnomer. 

The success, from an illuminating standpoint, of this resort has been 
superior to any other similar institution hitherto constructed by the 
Eden Musee Company. 

A good story is told of the competition between the representative of 
the Brush Electric Company, Major ——, on behalf of the arc light, and 
the Edison Company’s excellent advocate, Mr. B., for the lighting of a 
certain factory not far from New York city. These gentlemen called 
on the same day to present their respective claims to the owner, who 
was a German, as to why the ‘other fellow’s” system would not be. 
suitable for the purpose. Of course, the Major argued that his are light 
was very much cheaper to operate, and the purchaser would obtain 
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thousands of candle power in excess of the incandescent lamps and for 
less money expended in the first cost. Naturally Mr. B. contended that 
the owner could not use the arclamp, because it *‘ flicked ” so badly that 
the employees would be seriously hampered in their work, which re- 
quired the very best of illumination, and the Edison system could be so 
utilized that each employee could have a lamp immediately under his 
or her control, and as for operating expenses, ‘‘it was far cheaper and 
safer than gas.” 

“Vell,” said our German friend, ‘‘ dat’s pooty good, too ; you shust 
draw me up dose babers and I giv you der order in der morgen.” 

Joyfully our friend Mr. B. wended his way towards the finest hotel 
which the town was guilty of supporting, stopping in the telegraph 
office on his way to announce the glad tidings to the home office, and 
advising them that the particulars would be sent later. Little did he 
imagine that the particulars which were to be given later would be car- 
riedin person, and be of a very different nature from that implied in the 
message. Mr. B., after having handsomely taken care of theinner man, 
lighted one of the good cigars which he was always well supplied with, 
and proceeded to draw up the formal proposition, specification and con- 
tract. How contented he was, laughing at times as he thought of how 
well the Major had been tricked out of that plant—and anyone who 
could thus ‘‘ do him up” must be a particularly competent party, for the 
Major was no fool. To say that Mr. B. slept well that night would not 
be doing him justice. 

And what of the Major? Did he take the first train home that even- 
ing vowing vengeance on B.’s head? Not he. After darkness made 
its appearance, if I may be pardoned such an expression, he sought the 
German gentleman and invited him out to investigate certain facts per- 
taining to the arc lamp as it appeared on the street corner. The result 
of this investigation may possibly be told to better advantage by relat- 
ing the experience of Mr. B. on the following morning. That gentleman 
was up betimes, bright and early, prepared with all the necessary docu- 
ments, and forthwith hied himself to the office of our German friend, as 
per special appointment. The office boy presented Mr. B.’s card to the 


- proprietor, whosent word out that he would see him in a short time. 


After waiting much longer than the “short time,” our incandescent 
contractor concluded that he had been forgotten, and said to the boy, 
**Tell Mr. B. that I had an appointment with him for 8:30 this morn- 
ing and it’s an hour after that time now. I would like to get through 
with my business and go back to New York.” 

The boy disappeared, and in a few minutes who should walk out of 
the office but the Major. In meeting Mr. B. both gentlemen were par- 
ticularly affable toward each other. One because he had a signed con- 
tract in his pocket, the other because he doubted not the promise of the 
purchaser who had invited him the previous evening to call in the 
morning and he would “ giv him der order.” 

The proprietor greeted Mr. B. in a somewhat sheepish manner, and 
the following conversation ensued : 

Mr. B.—‘‘ Agreeable to the appointment made last evening I have 
called this morning, and here are the papers covering my proposition. 
Will you please look them over ?” 

Mr. Propietor—“‘ I vas very sorry, aber I cannot do any pisness mit 
you.” 

Mr. B.—‘‘ What do you mean, sir? You promised me the order this 
morning, and I have already telegraphed it to the works in order to 
hasten the delivery as much as possible. Do you mean to break your 
word ?” 

Mr. Proprietor—‘‘ Vell, I did exshpect too geep my vord with you, 
but shoost after you left me last evening de oder fellew he come und 
showed me dot you toll me a pack of lies aboud dot big lamp. He say 
his lamp no flicker for my pisness.”’ 

Mr. B.—‘“‘Mr. Proprietor, you have been duped, and have also played 
me false. You saw the lamp in the street flickering, and that’s just 
what you will get in your mill. Do you mean to tell me that the 
Major guaranteed his lamp would not flicker ?” 

“Ya, und I toll you how it vas. Der Major und me took a valk last 
night after you lef me und we shtopped by der lamp on der shtreet 
corner. Der Major said it vas all nonsense dot you said aboud dot 
lamp flicker and dot der engineer he make em flick for pisness like ad- 
vertising. Peoples going by would nothing notice when dot lamp 
geeps quviet, und when dey see him flicker dey look up und see der 
name Brush on der lamp. Und Major proved dis too by tooking oudt 
his vatch und say, ‘now, he flicker efry vier seconds—there, see him 
flicker—in vier seconds he flicker again if dot engineer is doing his 
dooty,’ und he did flicker. Aber I doan want any flicking lamps, so 
der Major say he make der engineer geep em quviet und die brice is 
scheaper as yours so I giv der Major der order.” 


Wearily, but not crestfallen, our friend Mr. B. wended his way back 
to New York, and since this experience he has no doubt come to the 
conclusion that ‘‘ one is never so sure until he is for certain.” 

As he is still selling electrical goods, and excellent ones too (the kind 
which elevate), there is no question but that he has lived to have his 
revenge by making good use of his early experiences and practising 
occasionally upon his competitors. 

One of the best known men in the electrical field told me recently of 
the manner in which he evaded a very serious question, put to him in 
the infancy of his electrical experience, and when he did not know an 
armature from a boot-jack. The competition this time was between the 
Brush arc dynamo and a Thomson-Houston. The representative of the 
former had advised the purchaser that the Brush machine had separate 
bobbins wound on the armature in such a manner that any one could 
be repaired in a very short time by simply rewinding that particular 
bobbin without interfering with the others, whereas the Thomson- 
Houston armature was complicated that if any wires should become 
defective, which were several ‘‘layers” down, the whole éxterior would 
necessarily have to be removed. When my friend who represented the 
Thomson-Houston Company was asked to explain this apparent defect 
in the construction of their armature he was non-plussed for a reply, as 
he had never seen both armatures together, and at that time did not 
know anything about the construction anyway, in fact was a green- 
horn as far as detail was concerned. After hesitating a few minutes he 
replied (I wonder what particular God he worships?) that an explana- 
tion was very easy. The Brush dynamo was expected to and actually 
did burn out very frequently, hence provision for taking care of such an 
abominable occurrence, while the Thomson-Houston never burned out. 
In fact, owing to the design thet wes impossible and therefore the com- 
pany had no need to arrange to take care of rewinding. For this bril- 
liant piece of truth (?) the Thomson-Houston party received the order 
for the plant. 

To say in general that members of the electrical fraternity still have 
to resort to very peculiar methods at times in order to secure business, 
and that merit is not always the basis on which contracts are secured, 
probably expresses the feelings of many persons in that line of business; 
but thanks to the now general and frequent electrical ‘‘squibs’’ which 
appear in the best class of newspapers, and the many notes pertaining 
to the same subject which are printed in the magazines, the general 
public is not so apt to be ‘‘taken in” as was undoubtedly the fact in 
the early days of the electrical business. 








The Gas Manager in Bombay. 
ahantiihiena. 

In aseries of articles, appearing in the Gas World, on the subject of 
the ‘‘Gas Manager Abroad,” by Mr. Henry O'Connor, Mem. Inst. C.E., 
the author remarks, among other things, that there is very little doubt 
that many places might be found in India where a gas works could 
profitably be erected and carried on ; but the capital must be found in 
England. The native is, unfortunately, of 2 very conservative nature, 
and unless he has been in Bombay or Calcutta, where gas works are 
being successfully carried on, he has no means of obtaining a knowl- 
edge of the advantages to be obtained from the use of gas. Many of the 
native merchants, and others, have large reserves of capital, but they 
must be well assured of the success of a project before they will invest 
their money to carry it out. 

Prospects of the Industry in India.—The capital of the Europeans 
living in India is already fully occupied, and the only way, as before 
stated, is for the capital to be found in England. Karachee, a large 
and flourishing port on the northwest coast of India, and in the Per- 
sian Gulf, is one of the towns where a certain portion of the inhabi- 
tants are anxious for a gas works to be started. In fact, the-project was 
several times mooted ; but the necessary capital not being ready in the 
town the matter was shelved for a time. Goa, the capital of the Portu- 
gese settlement, has also been considered as a paying center for gas dis- 
tribution, and a, very fair proportion of the capital of the necessary 
company was at one time promised among certain Bombay natives. 
One difficulty which lies in the way of the extended use of gas in In- 
dian towns is the large gardens or ‘“‘compounds,” and the consequent 
distance apart of the better class houses. The distance of the house 
from the road also being great, the cost of the individual supply is made 
much higher. It is this difficulty that has been the stumbling block in 
the way of the adoption of gas as the lighting agent in Madras, a large 
and influential city covering a very extended area, with mary fine pub- 
lic buildings and Government offices. The only gas works in the town 
is a very small one, for the supply of the soldiers’ barracks. 





Another great difficulty in the extension of the use of gas is the fact 
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that the native usually lives in a one room ‘‘chawl,” or shed, or else in 
one room of a series of flats. Again, the low rate of wages leaves the 
native unable to pay for anything but the most meager rushlight ; the 
common method being to purchase about a farthing’s worth of cocoa- 
nut oil, and with a small piece of cotton wick floating upon this in half 
a glass of water, obtain a flickering flame not giving as much illumina- 
tion as an ordinary night light. A high illuminating power is not re- 
quired, as only a very few of the natives can read or write, and they 
retire to sleep, or to put it more correctly, they lie down to sleep, very 
shortly after sunset, except when they are celebrating a wedding or 
singing a dirge for their dead, when they congregate around a small 
flickering light and bang drums and cymbals far into the night, to the 
annoyance of the European who is anxious for sleep. 

The fact that the native families occupy only one small room does not 
necessarily mean that the whole family sleep there. Except during 
three or four months in the year, when the southwest monsoon, or 
rainy season, is on, the whole of the poorer portion of the native popu- 
lation is to be found sleeping on straw mats, lying in the open, often in 
the middle of the roads, with a piece of calico wrapped around them in 
the form of a sheet; it being no unusual occurrence, when driving 
home after dinner, to have to send one’s coachman on ahead to awaken 
those sleepers, and make them get up and remove their beds to allow 
one’s carriage to pass. 

Jake Care of the Insects.—The principal native houses usually con- 
sist of one very large room, used mostly for ceremonies, and a goodly 
number of smaller rooms, in which the family reside in the usual way; 
consequently the quantity of gas used is not very great, considering the 
size of the house, the smaller rooms not being considered sufficiently 
large or important to warrant the expense of the fittings for gas supply, 
while the large room is only occasionally used. These latter are 
usually fitted up with glass chandeliers with crystal pendants, a form 
of gasfitting which the native seems very fond of. 

A point which might be mentioned here is the difficulty of guarding 
the gas lights from the great number of insects which are naturally 
attracted to it. The necessity of doing this arises from the religious 
scruples of the high-caste Hindoos, who believe that the souls of the 
dead pass away through the different grades of animals, down to the 
smaller insects ; hence their horror of assisting in shortening the life of 
any insect. In fact, I have known large contracts to be lost owing to 
the unthinking action of removing and, at the same time, killing in- 
sects which happen to fall upon the paper which was being examined. 

In Bombay the whole of the gasfitting in the town is done by the Gas 
Company, who keep a very large stock of fittings, ete., in their ‘ go- 
downs” or stores. The staff of gasfitters is therefore necessarily a large 
one. The native becomes in time a very fair gasfitter, but only after 
considerable training. They usually come into the workshops as boys 
17 or 18 years of age, and gradually learn the work there; this work 
being of a very varied nature, embracing, as it does, the making and 
repairing of meters and the re-arranging and re-lacquering of fittings, 
and, in a large number of cases, the manufacture of simple fittings in 
iron, such as harp and swan-neck pendants, also the manufacture and 
repair of the street lanterns. The large-sized meter drums are sent out 
from England ready marked, and are put together on arrival. After 
serving some considerable period in the shops, the men go with a more 
experienced gasfitter out upon the district, and there gradually learn 
the methods of fitting up houses and shops. The small shops are 
usually considered sufficiently lighted with a swan-neck pendant ; and, 
of course, each one requires its own meter, which is always of the wet 
type. Owing to the deterioration of the leather diaphragms by the heat, 
dry meters are never used. 

Street Lighting.—Possibly a reduction in price would cause a con 
siderable increase in the consumption, as the very low price of Russian 
petroleum causes that and the native-made cocoanut oil to be very 
serious competitors of gas. ‘Lhe streets, however, are nearly all lighted 
by the ordinary gas lantern, fixed either in brackets or on the usual 
iron column, a few of the by-roads on the outskirts only being lighted 
with paraffine oil lamps. Curiously enough, the barracks are not 
lighted with gas, this being possibly accounted for by the fact that when 
the barracks were first fitted up the gas mains did not extend to the 
end of the island where the soldiers’ quarters are situated. The num- 
ber of public lamps may be imagined when it is stated that from 35 to 
40 lamplighters were employed, who were required to run while light- 
ing. They were all provided with a uniform, for the purpose of iden- 
tification, 

.. Electric Light.—The electric light, except on the very fine docks, 
was practically unseen in Bombay. It is true that a company had been 
started and had worked for some little time lighting a few of the roads 








about Malabar Hill, which is the Belgravia or Mayfair of the city. Here 
were a few arc lights, which occasionally took it upon themselves to go 
out just as the principal inhabitants were driving home to dinner. But 
the company died a natural death, and some few years ago the only 
places lighted by electricity were the Yacht Club and a series of large 
flats erected near it by the Sirdar, who had formerly been in the Nizam’s 
service as chief police officer. It might be thought that electric light- 
ing had a good future before it in a hot climate ; but the rooms lighted 
by it seemed no cooler, if as cool, as those lighted by gas. All the win- 
dows and doors are wide open, and possibly the heat of the gas induces 
a draught, in some slight degree, which is always welcome in tropical 
countries. There is little doubt that a ventilating regenerative lamp 
would prove the best arrangement, as this would enable the warm, 
vitiated air to be carried away into the open air. But possibly the in- 
candescent gas burner, which is being largely adopted there, will be 
an improvement over the union jet ; it certainly has the appearance of 
a cooler light. 

Opening for Water Gas.—There is very little doubt that before long 
the question of water gas plant for use in India must be thoroughly 
discussed. The low price at which petroleum can be obtained there 
should favor the adoption of such plants, at least in the form of an ad- 
dition to the coal gas plant. Coke, it is true, fetches a fairly high price; 
but the arrangement with the municipality, under which many of the 
public lamps are extinguished about the time of the full moon, has 
always proved a very difficult thing to deal with, settings having to be 
put on and taken off each month—a practice which soon brings them 
to such a state that they are unfit for use until thoroughly repaired. 
Here, then, would be found the advantage of a small water gas plant, 
which might be used only on such days as all the street lamps were to 
be lighted, keeping the same number of retort settings continuously at 
work. The necessary lighting up would take but a few hours, and the 
wear and tear of the apparatus would be a mere nothing as compared 
to that of a setting for coal gas. 

Market for Residuals.—As just mentioned, coke and breeze realize 
very good prices, being used for brick making and lime burning, while 
the Great Indian Peninsular Railway take a certain quantity, in wag- 
ons, for use in their locomotive and carriage workshops, which are no 
great distance from the gas works. In the matter of railway accommo- 
dation the gas works are exceedingly well situated, being located with 
the main line of this Great Indian Peninsular Railway running the 
whole length of one side of them, a siding being provided for the sole 
use of the Gas Company. With respect to the sea, however, the gas 
works might have well been better placed, as the sea is some distance 
off, causing a considerable journey for the bullock carts when_ travel- 
ling to and fro with the coal. 

Sulphate of ammonia is not manufactured in Bombay, owing to the 
great cost of sulphuric acid ; indeed, the price asked for this latter com- 
modity was more than could have been obtained for the article it was 
proposed to manufacture by its aid, and this was the case despite the 
fact that a factory for making sulphuric acid was in full working order 
within a few yards of the gas works. Unfortunately, so far as the sale 
of sulphate of ammonia is concerned, the soil of India is very fertile, 
and, owing to the warm sun, after the heavy rain of the southwest mon- 
soon, it becomes very light. The decomposition of the vegetation 
which has grown up during the rainy season, and which has been 
dug into the earth, makes it so rich that very little, if any, man- 
ure is required. Then, again, the farmers are not rich, each man 
owning but a field or so, and consequently no systematic or scien- 
tific farming is carried on. If, however, sulphate of ammonia could be 
manufactured at anything like a moderate price, there is little doubt 
that among the many European coffee, tea and indigo planters, whose 
property lies on the other side of India, a ready sale could be effected. 
In fact, on more than one occasion inquiries were made as to the price 
at which sulphate could be delivered into trucks on the railway. 

Getting Customers.—With regard to the extension of the use of gas 
among the poorer classes of the native population, there is very little 
doubt that a fair proportion of them might be tempted by means of the 
penny-in-the-slot system, although the quantity of gas which could be 
given for the anna piece, which is about the same size as a penny, 
would be somewhat small, as, allowing for rent of the fittings and me- 
ter, and probable quantity of gas consumed, at least one rupee per 
thousand cubic feet extra would have to be charged, and something 
like 10 cubic feet only could be sold for the anna, which is, at the pres- 
ent rate of exchange, rather less in value than one penny. The system 
of giving a cemmission for all new consumers brought in is in force, 
and a very fair amount of new work is to be attributed to it. One or 
two men who are employed in this way often bring in orders for illum- 
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inations for weddings, which, without their assistance, might have been 
carried out with oil lamps. They keep themselves in touch with the 
native community, and so learn when any celebration is about to take 
place. The system of hiring fittings is carried on to a considerable ex- 
tent, many Europeans, who perhaps are not certain of the length of 
their stay in the country, preferring this method to purchasing the 
chandeliers, etc., outright, and selling them when leaving. The same 
system is also largely employed by the furniture dealers, only a very 
small proportion of the Earopean population being the real owners of 
the furniture which is to be found in their houses. Among the Gov- 
ernment officials this is nearly always the case, as they are liable to be 
shifted to another corner of the Presidency at very short notice. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
eee 

Mr. JouN R. Lynn, under whose careful management the Penn Yan 
(N. Y.) Gas Light Company has moved on to greatness and dividends, 
has resigned the dual position of Secretary and Superintendent, and we 
are more than sorry to have to say that his action is the result of ill 
health. He hopes, as do we all, that a few months of complete isola- 
tion from all business cares will bring to him renewed strength and all 
of his old time vitality. The Company, on receiving his resignation, 
took the following method of testifying its appreciation of his work : 

‘Whereas, The Directors of the Penn Yan Gas Light Company have 
received the resignation of Mr John R. Lynn as Director, Secretary 
and Superintendent of the same, to take effect January ist, 1895; be it 

‘Resolved, That his resignation be accepted, with an expression of 
our goodwill and esteem, and regret that he finds it necessary tu sever 
his connection with the Company ; be it 

** Resolved, That a copy of these resolutions be forwarded to Mr. 
Lynn, to the AMERICAN Gas LIGHT JOURNAL, and to Progressive Age. 

**T Morgan D. Tracy, 2d, Secretary pro tem of the Penn Yan Gas 
Light Company, do hereby certify that the foregoing is a copy of a res- 
olution passed at a meeting of the Directors of the Penn Yan Gas Light 
Company, held at the office of the Company, in the village of Penn 
Yan, N. Y., on the 22d day of December, 1894, and of the whole of 
such resolution. Moraan D. Tracy, 2d.” 

‘*Dated December 22d, 1894.” 





At the annual meeting of the shareholders in the Metropolitan Gas 
Light Company, of Brooklyn, N. Y., the Directors chosen were: 
Messrs. A. E. Orr, E. R, Chapman, U. H. Curtis, C. H. Stoddard, A. 
F. Staniford, R. D. Trimble, G. H. Prentiss, L. W. Stockwell, W. J. 
B. Mills and L. B. Powell. The only members on the new Board who 
served last year are Messrs. Orr, Stoddard and Staniford, a fact which 
goes to show that the new owners of all the Brooklyn Gas Companies 
are preparing to assume actual control of the properties. 





A CORRESPONDENT at San Francisco, writing under date of December 
22d, says: ‘‘ Just after the payment of its quarterly dividend last April, 
the works of the Capital Gas Company at Sacramento were partially 
destroyed by fire, the electrical department being the one which suf- 
fered most. The damage was considerable, but the Trustees at a special 
meeting resolved on levying two assessments of $5 per share to cover 
the loss and rebuild the damaged works. This meant the payment of 
$100,000 by the stockholders, which was a heavy and unexpected bur- 
den ; and no Gas Company on this coast had ever before been obliged 
to impose such a tax on its stockholders. The assessuients were paid 
and the plant restored and improved very much in every way. The 
Company has now seen its way clear to resume the payment of the 
former modest dividends, which were at the rate of $1 per share every 
three months. A dividend of that amount will become payable on Jan- 
uary 2d; and it will be much appreciated by those who did not lose their 
faith and their stock in the day of trial.” 





THE corporate title of the Fort Dodge (Ia.) Gas, Electric Light and 
Power Company has been changed to that of the Fort Dodge Light and 
Power Company, and the capital stock has been increased from 
$50,000 to $125,000. 


Messrs. Davip Banks, Alex. C. Robertson and Chas. W. Comstock 
have filed, in the office of the Secretary of State of Connecticut, a peti- 
tion to the incoming Legislature for the incorporation of the Banks Gas 
and Electric Company, of New London. 








THE regular quarterly dividend of 1} per cent. has been declared by 
the proprietors of the New Bedford (Mass.) Gas and Edison Light Com- 
pany, It is payable on the 15th inst, 





At the annual meeting of the shareholders in the Ilion and Mohawk 
(N. ¥.) Gas Light Company, the officials chosen were: Directors, 
Thomas Ringwood, C. W. Carpenter, A. N. Russell, A. E. Brooks, 
John Hoefler and John V. Schmidt, of lion; H. D. Alexander, of Mo- 
hawk ; and W. I. Taber, of Herkimer ; President, Thomas Ringwood; 
Vice-President, John Hoefler ; Secretary, John V. Schmidt; Treasurer, 
C. W. Carpenter. 





THE Naugatuck Malleable Iron Company, at Naugatuck, Conn., has 
placed the contract for its new annealing room with the Berlin Iron 
Bridge Company, of East Berlin, Conn. The building, the dimension 
of which is 94 feet wide by 175 feet long, is to be entirely of fireproof 
construction. 





THE following letter explains itself : 

Capita. City Gas AND ELEctrIc Licut Co., 
FRANKFORT, Ky., Dec. 31, 1894. 

To the Editor American Gas Lignt JOURNAL: Seeing in a recent 
issue of your JOURNAL that a Colorado Company had closed a contract 
for a set of improved Lowe apparatus, I wondered if the Company were 
prepared for the radical cut in consumption that will take place when 
the gas from the new process is turned on, under exactly the same con- 
ditions regarding pressure, candle power and burners, For the past 
five years the plant in question has been operating a double set of water- 
oil apparatus, under the patents of Mr. Leon P. Lowe, which plant 
superseded an old-style coal works. Being on the grounds, when the 
oil works was built and the gas turned on, a large increase in the bills 
was noticed by the writer before any change was made in either the 
burners or pressure—and this in the face of the fact that the average 
candle power of the new gas was about 21, as against acandle power of 
about 19 for the product of the coal benches. This phenomenon occa- 
sioned some surprise on the part of the management, and a great deal 
of comment on the part of the consumers, which, could the same have 
been analyzed, would have shown a heavy percentage of sulphur com- 
pounds ; in other words, they made the air blue. It was decided the 
change was caused by a difference in the gravity of the two gases, but 
it was notso proved at that time. A remedy was applied in the shape 
of smaller tips, which helped matters more or less. Since taking charge 
of this plant the writer has had an opportunity to demonstrate that 
there is a difference in gravity ; but whether this accounts for the differ- 
ence in consumption altogether the writer has not been able to deter- 
mine, having been unable for the lack of proper apparatus to make any 
analytical test. Our plant here consists of two sets of old style, single 
shell Lowe apparatus and a set of the Kendall oil apparatus. Upon 
taking charge the writer found that this Company was having the same 
experience with large bills, having just commenced to operate the Ken- 
dall works, conditions as to candle power, burners and pressure being 
the same. Having a bar photometer, and keeping an accurate record 
of the two gases (Kendall and Lowe), covering a month at a time, the 
average candle power maintained was found to be about 22.5. The 
gravity was obtained by means of Schilling's effusion tests, and the 
average was found, for the Kendall, to be, .376, while that of the gas 
made by the Lowe sets was .526, showing a difference of 15 per cent.*In 
actual practice the difference in consumption, when the two processes 
are alternated, is fully as great as this, if not greater, we having found 
a difference of 10,000 cubic feet per day on an average output of 45,000 
cubic feet. We use about 50 lbs. of anthracite coal and 4} gallons of 
Lima crude oil in making the water gas, and an average of 10 gallons 
of the same oil in making the gas by the Kendall process, no air being 
admitted to the generator. I should very much like more light on this 
subject, and would like to hear from others who have had the same ex- 
perience, if you consider the matter of any moment; if not, I regret 
having taken up yonr valuable time. Yours very truly, 

E. C. HaTaaway. 





THE new power station for the United Electric light and Power Com- 
pany, on West 28th street, this city, is now being put in place by the 
Berlin Iron Bridge Company, of East Berlin, Conn. This will bea 
model station, and one of the most complete and perfect in the Eastern 
States. The engine and dynamo-room is 100 feet square, and the boiler- 
room is 60 feet by 100 feet. The roof covering on the dynamo-room is 
to be of the Berlin Company’s patent anti-condensation corrugated iron. 
The coal pockets in the boiler-room will have a storage capacity of 3,000 
tons. 


A CORRESPONDENT at Quebec forwards the following: ‘‘ On Decem- 
ber 27th, the important question of the assessment of gas mains in 
Hamilton came before Judge Muir, of that city. The Hamilton Gas 
Light Company appealed against its mains being assessed for $85,000 
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by the Court of Revision. The assessor originally placed the amount 
at $125,000, but it was reduced to the former-named amount by the 
Court. There are about 25 miles of mains under the city streets. Man- 
ager Littlehales, of the Gas Company, estimated the value of the pipes 
as old iron at $5,817, and he said it would cost about $74,900 to replace 
them with similar new mains. 
the City Council passed a resolution in 1880 exempting from taxation 
machinery and plants used for manufacturing purposes, but he did not 
regard gas pipes as machinery or plant. Mr. E. Martin, Q. C., argued 
that the gas mains should not be assessed where the poles and wires of 
the Electric Light Company were not assessed. Those Companies sim- 
ply paid a certain sum to the city for the privilege of a monopoly. 
Justice Muir held that gas mains were real estate, and although he 
reserved his decision, he intimated that he was inclined towards the 
city’s side of the case.” 





A SEMI-ANNUAL dividend of 4 per cent. has been declared by the pro- 
prietors of the Hartford (Conn.) City Gas Light Company, payable 
now. 





AT the annual meeting of the Eastport (Me.) Gas and Electric Com- 
pany the officers chosen were: Directors, T. T. Robinson, E. A. Holmes, 
Joseph Anderson, 8. D. Leavitt, F. S. Paine, Alden Bradford, and J. 
J. Pike; President, Joseph Anderson; Clerk and Treasurer, N. B. 
Nutt; Superintendent, S. D. Leavitt. 





A RATHER astonished man was Mayor Strong, of this city, when he 
first learned that one of the personal perquisites of his office was the 
right to have two street lamps in front of his private residence. This, 
says the World, has been the custom almost from the days of Peter 
Stuyvesant, but about two years ago it was put in the form of an ordi- 
nance, and was made applicable to ex-Mayors as well. Superintendent 
McCormick, of the Bureau of Lamps and Gas, informed Mayor Strong 
of the ordinance, and our chief executive officer was so nonplussed at 
the news that his reply was he ‘‘ would consult with his wife about 
it,” and inform the Superintendent later as ‘‘ where he would have the 
lamps placed.” 





AT the annual meeting of the Auburn (N. Y.) Gas Company the 
officers chosen" were: Directors, E. H. Avery, James C. Reed, D. M. 
Dunning, O. F. Knapp, 8S. E. Payne, H. 8S. Dunning, W. E. Hughitt, 
D. A. Smith and N. B. Eldred; President, E. H. Avery; Vice-Presi- 
dent, James C. Reed; Secretary and Treasurer, D. M. Dunning. 





WE regret to announce the death of Captain Frank Stein, Secretary 
and Treasu.er of the Newport (Ky.) Light Company, whose demise 
occurred on the evening of December 28th, at his home, 1018 York 
street, Newport. Deceased had for many years been prominent in 
steamboating on the Ohio river. 





A CORRESPONDENT at Washington, D. C., forwards the following re- 
specting gas matters at Alexandria, Va., the gas plant at which point is 
owned and operated on municipal account: ‘The special committee, 
composed of the committee on light, finance, and general laws of the 
City Council of Alexandria, Va., to whom was referred the proposi- 
tion of the Atlantic Gas Construction Company, of Philadelphia, to 
lease the city gas works for 99 years, will probably meet this week. 
Meantime the subject has been and is being generally discussed. When 
asked what he had to say upon the subject, Mr. Charles King, of King 
& Son, wholesale grocers, replied: ‘‘‘ I am decidedly in favor of leas- 
ing the works, for it will only be a question of a year or two before 
$20,000 or $25,000 will have to be spent to replace the rotten mains.’ 
Mr. King said also he was ‘ not now a consumer of gas, because I was 
once robbed by the gas officials, when, about 10 years ago, I paid to the 
city over $100 for one quarter’s gas—$71.50 for my residence and $30 
for my store. I would use gas, however, if I had any assurance that I 
would not be robbed again.’ Ex-Mayor Downham said he was in favor 
of leasing the works. ‘My experience,’ he said, ‘was, the lower the 
rates of the gas the higher the bills. Owing to the condition of the 
street pipes there is as much pressure of wind on the meters as gas, and 
there is a constant breaking of globes.’ Mr. Downham also said that 
under the present style of management the consumers were paying for 
all the gas used by the city, besides a number of charitable and other 
institutions, and he believed that it would be much better to let a private 
company supply the gas. Ald. Noble Lindsey, who is a member of the 
finance committee, stated that he did not favor leasing the works under 
the terms offered, but preferred the plan of selling them for not less than 
$200,000. Of this amount he would use $150,000 for the purchase of 


Assessment Collector Balfour said that 





' eutatanding city bonds, the balance to be expended in improving the 
city’s streets. By such a sale and investment the present rate of taxes 
($2 on the 100) could be reduced to $1.50 on the 100. Mr. Lindsey re- 
ferred to the condition of the gas mains, and to the fact that since the 

' gas rate was reduced from $1.80 to $1.50 per 1,000 cubic feet, every con- 

sumer had to pay bigger gas bills than before the so-called reduction. 

Mr. R. F. Tucker, of the George R. Hill Company, is in favor of leas- 

ing the works. Mr. French Smart, of the J. H. D. Smart Lumber 

Company, is in favor of leasing the works if the consumers can get bet- 

ter and cheaper gas.” 





ALD. MaRRENER has introduced the following resolutions for the con- 
sideration of his colleagues in Chicago’s Board of City Fathers : 

‘* Be it ordained by the City Council of Chicago : 

‘* Section 1. That all persons, firms or corporations now engaged, or 
who shall hereafter become engaged in the sale of illuminating or heat- 
ing gas in this city, shall be required to place a stopcock or valve on the 
outside of each building which they are now supplying or shall here- 
after supply with such gas, so that such gas may be shut off from said 
building or buildings on the outside thereof, and such valveor stopcock 
shall be of easy and rapid access to firemen, so that in case of fire or 
otherwise said gas may be shut off from said building or buildings. 

‘* Sec. 2. Said persons, firms or corporations supplying such gas shall 
place the said stopcocks or valves in such building or buildings as shall 
be designated from time to time, by notice in writing to said persons, 
firms or corporations by the Commissioner of said buildings, but said 
Commissioner of buildings shall not direct, in any one day, any one 
person, firm or corporation supplying such gas to place more than 25 
stopcocks or valves in buildings. 

‘** Sec. 3. Any person, firm or corporation furnishing such gas in the 
city of Chicago, who shall, for 60 days after receiving such notice from 
the Commissioner of buildings, neglect or refuse to place such stopcocks 
or valves in the building or buildings designated and directed by the 
Commissioner of buildings, shall be subject to a penalty of $5, and to a 
further penalty of $5 for every day thereafter that said building or 
buildings shall be without said stopcock or valve, according to the pro- 
visions of this ordinance.” 





Axpouvt a fortnight ago the Connersville (Ind.) Gas and Electric Com- 
pany, incorporated by Messrs. H. M. Miller, Chas. E. Morse, A. M. 
Hudley, George W. Combs and C. F. Mosier, of Indianapolis, purchased 
the interest of Mr. J. N. Huston in the Connersville Gas Company. As 
the Company also owned the electric lighting interests of the city, the 
transfer means control of the gas and electric lighting supply of Con- 
nersville by the new concern. 





In the last week of December the plant of the York (Neb.) Electric 
Light Company was sold at sheriff's sale. 





THE proprietors of the Muskegon (Mich.) Gas Light and Coke Com- 
pany, which was chartered in 1871, report a fair trade for the year, not 
a small part of which is to be credited to the consumption on gas stove 
account, which department of the Company was given special atten- 
tion during 1894. 





THE offices of the Spencer (Mass.) Gas Company have been removed 
to spacious quarters in the Kent block. 





THE offices of the Stockton (Cal.) Gas, Light and Heat Company 
have been changed to a floor in a building on Main street, between El 
Dorado and Center streets. The new quarters are greatly superior to 
those formerly devoted to the Company’s counting and show-rooms. 





THE people of Uxbridge, Mass., are complaining over the quality of 
the illumination resulting from their use of the electric lighting cur- 
rents supplied by the Uxbridge Electric Light Company. 





Mr. James Forrest, Secretary to the Institution of Civil Engineers, 
25 Great George street, London, forwards ‘“‘Greetings for Christmas 
and the New Year to all good friends in the United States.” 





THE Councilmen of Findlay, Ohio, are very much divided over the 
proposition to “ordain” an artificial gas company for that city, which 
proposition is backed by Mr. A. R. Whitely and other capitalists. The 
opposition seems to be based principally in the belief that such a com- 
pany would cripple the natural gas concern owned by the city, although 
it is proposed to charge $1.25 per 1,00 for the artificial product. 
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The Market for Gas Securities. 





Continued weakness was shown by Consoli- 
dated last week, the opening price to-day (Fri- 
day) being 1274, although towards noon 128 
was bid. This is a loss of 3} points for the 
week and we fear the end is not yet. There 
does not seem to be any good reason why in- 
vestors should fail to look the fact squarely in 
the face that the Legislature is disposed to cut 
the gas rate in cities of the first class to $1 per 
1,000, and it is with that understanding that 
purchases of city shares should be made. Equi- 
table is strong, at 180 to 183, as is Standard 
preferred, for which 88} is bid. Mutual is also 
fairly well held. New York and East River 
common is steady, at 35 bid. 

Brooklyn shares show no change, and every- 
~ body is now satisfied that the deal is a fixed 
fact. Chicago gas has had its ups and downs 
during the week, the shifting being made on 
the probability of the quarterly dividend being 
at the old figure or a lowerone. We think the 
usual dividend will be declared. Bay State is 
weak, and Consolidated, of Baltimore, is also a 
trifle easier. The regular quarterly dividend (2 
per cent.) on the shares of the United Gas Im- 
provement Company is payable on the 15th 
inst. 








Gas Stocks. 





Quotations by Close & Nash, Brokers and 
Dealers in Gas Siecks. 


35 Watt Sr., New Yorx Crry. 


JANUARY 7. 
s@ i) communications will receive particular attention. 


g” The following quotations are based on the par value of 
$100 per share. 464 





Capital. Par. Bid Asked 
Consolidated..............$35,430,000 100 128 1283 
Rv sevcssccccscmnceseces 500,000 50 105 — 

Bs BE Dicvscwccesinss 220,000 — 100 -- 
Equitable................... 4,000,000 100 180 183 
‘¢ = Bonds.......... 1,000,000 — 1073 — 
Metropolitan, Bonds.... 658,000 — 108 112 
Mutual 3,500,000 100 153 157 
‘6 Bonds.............. 1,500,000. — 100 102 
Municipal, Bonds....... 750,000 _-_ — 
Northern. ........2. sss candace ae 
* Bonds........... 160,00 — 9% — 
N.Y. & East River Gas 
Common. ....+++ 5,000,000 100 35 36 
Preferred............ 2,000,000 ...... 43 50 
Bonds...... .....+..-. 3,500,000 100 86 87x 
Richmond Oo., 8. L.... 348,650 50 50 — 
” Bonds......... 100,000 —- — — 
Standard Gas Co-—- 
Common Stock....... 5,000,000 100 40 414 
Preferred............-. 5,000,000 100 8%} 903 
TGS oaicncc ns cacocseiccss 50 112 — 
Gas Co’s of Brooklyn. 
Brooklyn.......0.0.. «. 2,000,000 25 120 — 
CitiZENS .....0.cccceeeeeeee. 1,200,000 20 65 — 
“  §. F. Bonds.... 320,000 1000 — 101 
Equity Gas Light Co... 2,000,000 10 — — 
Bends......c000-..-. 1,000,000 — — — 
Fulton Municipal....... 3,000,000 100 175 — 
“a Bonds.... 300,000 103 — 
Peoples ........00...-00--. 1,000,000 10 8 — 
** Bonds (7’s).....- 368,000 — 100 — 
(6S). <00e0 94,000 — 98 100 
Metropolitan............. 870,000 100 160 — 
Bonds (5’s) 70,000 — — 155 
Nassat.........-ccccccceeeeee 1,000,000 25 200 — 
OER, csccestcceves 700,000 1000 99 100 
Williamsburgh........... 1,000,000 50 200 — 
. - Bonds... 1,000,000 — 107 110 
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By young man, graduate of one of the leading technical schools 














MANUFACTURER OF 


ENGAGEMENT DESIRED For Natural or 











| 
By a thoroughly competent Lo > i | Gas 
Gas Engineer and Superintendent. Artificial Gas 9 Governors, 
ascetic Fae Also Specials or Branch Cast- | 
nate iguinaineinteiaummmenaes ings, Lamp Posts of many de- | Governor 
DIVIDEND NOTICE. signs, Gas Street Lamps, etc. | Gas Burners, 

OFFICE on THE UNITED Gas IMPROVEMENT COMPANY. , | Please write for illustrated pam- | 

The Directors have this day declared a quarterly dividend of | phlet and for prices. | Gas Cocks 


two (2) per cent. ($1 per share), payable on Jannary 15, 1895, to | 


ent Seren neare Checks | The Addyston | and Fittings, 


1022-2 EDWARD C. LEE, Treasurer. 





| Stoves, Furnaces, and Meters. The sam 


Six Baltimore Retorts, 


1021-3 Kingston, N.Y. | | quality. 


| In addition to a full assortment of Volumetric Governors, 


| 
FOR SALE, | Pipe&SteelCo. Bnei See Serre 
| 


Situation Wanted MOSES G. WILDER, 


of the country, 
As As:istart to the Superintendent of a Gas Works. Mechanical Engineer, 
Has a general knowledge of the gas business, and a thorough a * 
’ 816-822 Che St., Phila., Pa. 
rmmimntinceniairr ore sain” | Cast Iron Pipe antbestoction 





e care 
| details of desicn and workmanship which has established the 
w METRI 


* 
Cincinnati, O. cians rect ine testa ten 


thoroughly tested in many places during the past year, »nd have 


New, and in perfect condition, with Blocks to set in, an 8-fcot | given entire satisfaction. The price eis very low. and but for 2 
Arch, “ Cambridge Setting.”’ Size, 14in. by 2 io. by ¥ft. Ad- | | complete system of machinery adapted to this work. it wou 
dress KINGSTON ELECTRIC CO., | | impossible tu sell them at the price. I hope for large orders, as 


| they become known. in consequence of the low price and good 











A salesman and general office man of 25 years’ experience, en- | NO EXTRA LABOR OR 
ergetic, capable and reliabie, and accustomed to handling =. be maay and gcourately OPERATING EX- 
‘) ban . 
specialties, d. sires to represent a manufacturer from Jan. Ist. 2 D meen the ben ea ice that will dc | PENSES. 
Either wrought iron pipe, or supplies for gas, steam, water, ig it properly. Successful bankei 


. give these to their customers. it’ | 
and oil; or a line of gas cookers and heaters, oil stoves, etc. ou prefer to buy, ask any sta- 


Large acquaintance among jobbers, retailers and consumers. | tioner for them, or well - us for prices and free samples. | 


Al references. Address, ** L. 8.,’’ care this Journal. 
1018-2 | ALVORD & CO., Mir. Detroit, Mich.,U.S.A. | 





MANUFACTURERS’ ACENCY. a y Colm! GOIN Ii! 7 Utilize Your Cas Liquor. 












THE GAS APPLIANCE EXCHANGE, 
20 S. Fifteenth Street, 
Philadelphia, Dec. 28th, 1894. 
To COL. W. E. BARROWS, G. M., Welsbach Light Co., Gloucester, N. J.: 

‘Dear Sir—Owing to the severe storm of Wednesday night, which did so much 
damage to telegraph, telephone and electric light property in the City, I considered 
it would be well to examine the Welsbach lights in Rittenhouse Square. I there- 
fore sent a man to make a critical examination of the lights, after they had been 


lighted the following night. It gives me great pleasure to state that of the 48 lights 


nsanesestiinstenna 


in the Square, not one was out of order ot required repairing, all of them being in 
perfect condition, and showing no sign of being affected by the storm. 

Very truly yours, 
R. J. ROLSTON, Superintendent. 
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THE HAZELTON OR PORCUPINE BOILER. =. BEE REND, 


Is Superior to All Others in SOLK IMPORTER OF THE CELEBRATED 


np G (Stettin-Didier) Clay Gas Retorts, 
Economy, Safety, Durability, aa tt lit 
Efficiency, Capacity, Stettin “Anchor” & “Eagle” Brand Portland Cement 
Quality of Steam Produced, a a secant 
Combustion of Fuel, Read, Holliday & Sons, Ltd, 
Accessibility for Internal and 


Beeb No. 7 Platt St., N. Y. City. 
External Inspection™Cleaning. we. ee ~ 


SEND FOR CATALOGUE AND REPORTS OF TESTS. HYDRATED 


CORRESPONDENCE SOLICITED. 
THE HAZELTON BOILER GO., OXIDE OF IRON 
For Gas Purification. 











! 











SAN 


Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, ‘““PATLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. ,& 





Analysis, Samples and Particulars on Applica- 
tion. 














Not Connected with any other Concern in the U.S. 











Clayton Coal Tar Pumps 
THE CHEMISTRY OF ILLUMINATING GAS, | ccs snc cecommenses oy New York Coat Tar Chemica 
By NORTON H. HUMPHRYS. Price, $2.40. catalase: badmiada; mc eaaidee, teva nedeaane: 
agg aha CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 








Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 


Twelve new Heaters of beautiful design and finish added to our 
already lirge line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
- brass plated Stove. OUR NEW BRILLIANT RELIABLE No. 849 
is by far the most beautiful Cylinder Stove ever offered the public. 


SEND FOR 1895 CATALOGUE. 


The Schneider & Trenkamp Co., 


Sole Manufacturers, 
Cleveland, Ohio. 
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JEWEL GAS RADIATORS. 


The Perfect Room Heaters. 














If these Radiators were simply a duplication of what has 
heen done, they would be worth but a passing notice. 





One Continuous Tube 
Instead of a Single Tube Construction. 
This gives greater burner capacity. 


i 
‘ 
| 
) 
ft 
; 
; 
i 


Central Draught Tubes. 


This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron. 
All Outside Upper Tube Casings are 
Enameled. 





—SEND FOR CATALOG.— 
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GEORGE M. CLARK & COMPANY, Makers, |49- 161 Sepasier St., Chicago. 


David Leavitt Hough, INTERESTING TO GAS MANUFACTURERS! 


19 W. 31st St., N. Y. City. Wilk Chin Kil 
Hike UNiNa Alin. 


Investment Property Appraiser, Consulting 

_ and. Contracting Engineer... - For Firing. Decorated. China 
Extensions to Existing Gas. Plants and with Illuminating Gas. 

~~ ‘Tnitial Plants Designed. ~~~" WARDED THE HIGHEST HONORS, MEDALS 


Bids obtained, checked and tabulated, ready is COLUMBIAN EXPOSITION. : 
for Board or Commtitee meetings. Work fol- ae 
lowed at the Shops'to secure Proper Attention Many Valuable Impr ovements 
and Speed, and Inspected during Erection. added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 
Guaranteed to fire China suc- 


cessfully, and without any dis- 
coloration from fuel used. 


Thousands in use, and not «@ 
single failure. 




















T. G. LANSDEN, 
Consulting and Contracting Gas Engineer. 


Estimates, Plans and Specifications for New Works (Coal | 
or Water Gas), and for Extensions or Alterations. 


Security Bidg. (Room 206), St. Louis, Mo. | 


2 Jul 
— . 
oe 


AYLI E EATS) 


™yv 








Patent Lava Gas Tips. 


UNIFORMITY 
GUARANTEED. (4 
ALL SIZES 


Full directions furnished with eacl» 
Kiln sold by which any amateur can 
fire it without any previous knowledge 
of this branch of the work. Send for 
AND SHAPES. descriptive circular. Address 


Ui STEWARD MFG. 2 a es SE F. A. WILKE, 


CHATTANOOGA, TENN. ber TTT ‘ Richmond, Ind. 


NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


Price, $6.00. A. M. CALLENDER & CO. 32 Pine Street, N. Y. City. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, Secretary. 


ERLIN IRON BRIDGE CO. 


. an Mate j 
HT THT Ppp iMate! 
Hanae 


=. lel 


ae 


HY ‘has. 













\\ 
MU | 
yy 
4 


a / 
//} 
Shed ff 


TE) 





UZ 





AC /) 


Y, 
























































a 








SSS 

















The above illustration is taken direct from a photograph, aid is an interior view in a Store Room designed and built by us for our own use here 
at East Berlin. The construction particularly commends itself on account of the large amount of side wall space applicable 
for storage purposes, the light being introduced entirely from the roof, no side windows 
being used, thus allowing all the wall space for storage. ~ 





Write for Illustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











Avex. C. Humpurers, M:£., Arruur @. GLASaow, M.E., 


MABHATTAN LIFE BUILDING, Caste ApoRESS, 9 vwicronia ST., 
(64 sroapway,) LONDON & NEW YORK, LONDON, 8. W., 
wEW YORK. "HUMGLAS.** ENGLAND. 


HUMPHREYS & GLASGOW, 


7A aa ae CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








To Gas Companies... DURAND WOODMAN, PhD., 


We make to order CAP BURNERS to burn any amount 
under a stated promare. Send for samples. Analytic and Technical 


os sri cuxanaas Dace roars oe 20) CS ET BS NAT ST. 


oc. a GEFRORER, Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
248 N. Sth 8t., Phila., Pa. Laboratory, 127 Pear! (S0 Beaver) St. N. ¥. 


pag ey 
SA 

‘HK. & WILLSON 

Opp. U. 











r} ¥ We 
8. Pat. Office. A INGTON, D.C. 
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PUBLIC LIGHTING TABLE. 
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lTable No. 2. 





























Table No. 1. | NEW YORK 
FOLLOWING THE cITY. 
; MOON. Aut Nieut 
LIGHTING. 














Day or WEEK. | 


ai | aie 
& | Light. |Extinguish. | Light. ae 
r= 








| P.M. | AM. 
Tue. | 1} 9.10 pm) 6.20 aAm)| 4.30 | 6.30 
Wed.| 2/10.10 | 6.20 || 4.30} 6.30 
Thu.! 3/11.10 FQ| 6.20 | 4.30 | 6.30 
Fri. 4|12.10 am 6.20 || 4.30 | 6.30 
Sat. 5} 1.20 6.20 || 4.30 | 6.30 
Sun. | 6} 2.30 6.20 || 4.30/ 6.30 
Mon.| 7| 3.50 6.20 4.30 | 6.30 
Tue. | 8| 5.00 | 6.20 || 4.40} 6.30 
Wed.| 9|\NolL. |NoL. 4.40 | 6.30 
Thu. |10|No I. FuiNo L. 4.40 | 6.30 
Fri. |11\NoL. |NoL. || 4.40| 6.3 

Sat. (12! 5.30pm) 7.40 PM|| 4.40 | 6.30 
Sun. |13} 5.30 9.00 4.40 | 6.30 
Mon. | 14} 5.30 10.20 4.40 | 6.30 
Tue. |15| 5.30 11.30 4.50 | 6.2 
Wed. |16} 5.30 12.40 4.50 | 6.2 
Thu. |17} 5.30 La} 1.50 am)! 4.50 | 6.2 
Fri. |18) 5.30 3.00 4.50 | 6.2 
Sat. |19| 5.30 4.10 4.50 | 6.25 
Sun. |20} 5.40 5.20 4.50 | 6.25 
Mon. |21)| 5.40 6.10 4.50 | 6.25 
Tue. |22) 5.40 6.10 5.00 | 6.25 
Wed. |23) 5.40 6.10 5.00 | 6.25 
Thu. |24| 5.4 6.10 5.00 | 6.25 

5 
5 




















0 
Fri. |25) 5.40nm/| 6.10 5.00 | 6.25 
Sat. |26| 5.40 6.10 5.00 | 6.25 
Sun. |27! 5.40 6.10 5.00 | 6.25 
Mon. |28) 5.46 6.10 5.00 | 6.25 
Tue. |29| 5.40 6.10 5.05 | 6.15 
Wed |30| 9.00 6.10 5.05 | 6.15 
Thu. |31/10.00 6.10 5.05 | 6.15 









































TOTAL HOURS LIGHTING 
DURING 1895. 














By Table No. 1. By Table No. 2. 

Hrs.Min. | Hrs. Min. 
January....%37.00 | January. ...423.20 
February. ..196.40 | February. ..355.25 
March. ....195.50 | March..... 355.35 
April.... ...165.30 April Pe Sent 298.50 
May.....-. 153.40 | May .......264.50 
BO rere 138.20 | June...... 234.25 
Ree 146.30 | July.......243.45 
August ... 152.50 | August ....280.25 
September..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 
November... 204.10 | November ..401.40 
December. .219.30 | December. . 433.45 





a 














| 


Total, yr. .2161.20 


Total, yr...3987.45 
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GAS EAHAUSTERS. 


We take pleasure in illustrating herewith our latest improved 
Gas Exhauster. 

It is without question the most perfect Exhauster ever 
constructed. 








ROOTS 
























Our Latest 
Improved 
Automatic 
Gas Governor 
and 
Steam Bye- 
Pass Valve 
: are the best 
ip the market. 


/ 























Inquiries 
Cheerfully 


Answered. 


Send 
for 


t- Catalogue. 
















BYE=-PASS 2» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. : 


P. H. & F. M. ROOTS CO., 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 











Connersville, Ind. 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA, PA. 


Jan. 7, 1895. 






























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ‘‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APOCLICATION: 
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THE WESTERN GAS CONSTRUCTION Co. 





ForRT Wayne, IND. 
Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 








THe 


LUDLOW VALVE MEG. 60., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 3 in. to 72-in. outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 







SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 










NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEN. 


A +t 
Pe Ts, 
” mater OF 
PAIN T ““"«" Holders 


And all Ironwork about Gas Works. 
POUT CHEE Psise, N. Y. 


GASHOLDER PAINT. 


Use only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
— eee 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independen 
Nozzie Valve. All Work Cuaranteed. 
Works & Gen’l Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mase 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 
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NATIONAL GAS«»> WATER Goa., 


218 La Salle St., Chicago, fll. 











IRWIN REW, President and Treasurer. _B. B. MORRELL, Vice-President and Engineer. N. A. MoOLABY, Secretary and General Manager. 





Builder and Operator ofr Gas Works. 


SOLE OWNER OF THE SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 


| 
. FOR THE MANUFACTURE OF CARBURETED WATER CAS | | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE | FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ’ 
» TRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor 














- 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER| IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other materia]. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
——s a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


WILBRAHA ‘BR E BLOWEE CO PA Y, | sae eee 
R “ " AKER BLO PA. R ONE n _| H.W. Douglas (*cescompsn) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS Fee co,, 


228°& 229 Produce H=xchange, New York City. 





F. SEAVERNS. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Old Kentucky Shale, for Enriching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canad». 











SCciENTIEIC BOooE Ss. 





IvG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Iuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBpiIn. $3. 


TRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 


40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuGe. $1.40. 


DiGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, | 
by Gro. LUNGE. New Edition. $12.50. | 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 





} 
THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 


ENT’S HANDBOOK, by WM. MOONEY. $3. | 


| 
A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor | 
VicToR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, | 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 








FUEL AND ITS APPLICATIONS. $7.50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSIRUCTION. BaRKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by JoHN 
HORNBY, F I C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00, 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 

ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by SIR D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents, 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
ForBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE :E.. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - - 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


t AGENTS, } 


71 Broadway, N. Y. 60 Congress 8t., Boston. 


ENRICH YOUR GAS 


“Bear (REEK” GANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada, 


KELLER ADJUSTABLE 
COKE CRUSHER, 


Simple, Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Ne are mana Soiicited. 


King’s Treatise on Coal Gas 


The most complete work on Coal Gas ever published 


Three Vols. Bound, $30. 
A. M. CALLENDER & CO., 82 Pine Street, New York. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 











Strong. 
r 














| 





— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South ead N. J. 























EpmuNnD H. McCuLLouGn, Prest. Cuas. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


PwProOoiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 


Since the commencement of operations by this Company its well-known 
- Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 





29 Broadway, N.Y. city.| Toledo, o., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRIOK. 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 
EE AEE SEE TE ISS I 


Brooklyn Fire Brick Works. 


CLAY RETORTS, FIRE BRICK 
Gas House and other Tile. 
Office, 88 Van ‘Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.8., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS, 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. . 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 












CVRUS. BOR 


Lg norty WP 
23° ST. ABOVE FACE Ft. 


Fire Brick 
AND 


-CLay RETORTS# 


YUL? 
ASA. 


















Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg.,Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to Wit AM GARDNER &@ SOW. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. &. 











EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Etc. 

on mouth- 
up all bench-work joints, blast furnaces 


HENRY MAURER & SON, 
{ » (ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
Glay Gas Ketorts, 
BEaN CEL SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
a a 


In Casks, 400 to 800 poundee t 5 cents per pound 
n al cen . 
In Kegs, 100t0200 6" Go 

In Kegs less than 100 “* tk Fea a 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.¥. 


Western Agent, H. T. GEROULD, Centralia, Ils. 


“- 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnacet 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGusT LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ed and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and sewer Pipe (from 
2.to 30 imches), Baker Oven Tiles 
13x 13x3 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 








* 9 , . 
Kine’s Treatise on Coal Cas. 
Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 


ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N..Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








x Gas Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for iron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 


Reversible. Strongest. Most Durable Most Easily Repaired. 





Ca 





e \Y oy Fon 
Anis NO 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BULTED TRAYS IN THE MARKET 
Send for Circulars. 





BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 








Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s 
Coiumbian Exposition. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnisned at short notice 


J. P. WHITTIER, 


70 Rash St., Near Division Ave., Brooklyn, N. Y. 











The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 











FLEMMING’S 
GeneratorGas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO:, + Jersey City, N. J 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A M, CALLENDER @ C)., 
32 Pine Street, N. ¥ 














The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 





Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 
Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 





and Posts will do well to communicate with 1s. 














FParson’s Steam Blower, 


*OR -IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 





unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTEZIAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 




























Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


4 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 























Iron Roof Frames 
and Floors. 


Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 












BENCH WORK, REVERSIBLE LIME 
TRAYS. 



















SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


—— ALSO —— 















GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


———-—INOREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 

. season of your lightest output. 
For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works. Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 




















Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 

a CONDENSERS. 
Iron Holder Tanks, 


Scrubbers. 








ROOF FRAMES. 


Bench Castings. 








OIL STORAGE TANKS. 











Boilers. 





Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 








MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 











{n the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to . 





A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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reernewen (oe OR, D. WOOD & CO. *** ett. 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 





















SOLE MAKERS OF 


THE MITCHELL SCRUBBER | PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 





















(PATENTED) CUTLE R’S 
, PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. ay Vaeenne Panel 











THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. j} HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =orfices- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, NN. Y. 


“TAKE EAST TENTH OR TWENTY-THIRD STREET F + TO GREENPOINT. 







































BUILDERS OF 


Gas HEtoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By Cc. J. R. HUMPHREYS. 














Frice $1. 


A.M. CALLENDER & CO.. No 32 Pine Street, New York. 
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GAS WOKKS APPARATUS AND CONSTRUCTION. 














GAS WORKS APPARATUS AND CONSTRUCTION. 





RAIS ra 


H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. Tanviy, Sec. & Treas. 


THE STACEY MANUFACTURING C0. 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 





Cincinnati, Ohio. 


Gacres Sa Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Costractors for Ammoniaecal Liquor. 
No. G69 Wall Street, New York City. 

















GEORGE R.ROWLAND,| H.C. SLANEY, | JOSEPH P. GILL, 
Draughtsman and Constructing Engineer, | Gta Engineer GAS ENGINEER, 


a Specifications and Estimates furnished for the con 466 Sixth Street, Brooklyn, N. Y. e idtenty St. (Reom S1), H. ¥. City. 


m of new works or alteration of old works. Special | Plans, Estimates and Specifications furnished 











attention given to Patent Ofice drawings. Plans, Specifications and Estimates furnished for New| for new works, Coal or Water Gas, and 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. for alterations and extensious. 
No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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tr 1842 = Peily & Fowler, = 1895 
| § LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


--Gasholders~- 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 














Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS. Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Coton, Regenerative and Half Regencrative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Puritier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertc wn, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
Premium Awarded, World’s Columbian Exposition. 
SELLER’S CEMENT. . Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 


ILLUMINATING G&S! FUEL GAS! JOS. R. THOMAS, 








3 TT h e loom is Process. No. 32 Pine Street, N.Y. City. 


Now in successful wae at Works eiSoue’ owe Werke, Tesomy? ae s Falls, Mass., anc CONSULTING AND CONSTRUCTING 


The Cheapest Gas Generating System in the World. (laq Roginoer and Contractor. 
BURDETT LOOMIS, - = Hartford, Conn. Spada Armaan. Aim, ROENRAE DE 


The Gas Engineer’s Laboratory Handbook, | Contracts taken for all Appliances 
required at a Cas Works, 





By JOHN HORNBY, F.1.C. Price, $2.50. 
A. M. CALLENDER & CO., - - . No. 32 Pine Street, New York City. . | “ither for New Works or Extensions to Old Plants. 


es. | Cox’s Gas Flow Computer. 


















1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2, When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations, 
Price, $10.00, per Registered Mail. 
Where it can be seen and proved : 
9 A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 





a CAS-FLO®R 
+ COMPUTER. 
e 
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GAS AND WATER PIPES. 








GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








JOHN Fox, 


160 Broadway, N. Y. 





CAST TRON GAS¢WATER PIPE. 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etc., Etc. 


General Foundry and Machine Work. 








WARREN FOUNDRY 


Established 1856, 





AND MACHINE 6O., 


Works at Phillipsburgh, N. Je 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 


Ofice, Corbin Building, 192 Broadway, ¥. Y. 





GEORGE ORMROD. Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Alse, FLANGE PIPE, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF AAAS EEA <a COMPANIES 


Price, 


A. M. CALLENDER 


& co.. - - 


$5.00. 


No. 32 Pine Street. New York. 








—_——— 


N. Y. AGENCY, 


Bartlett Lamp Mig. Co., 


40 College Place, 7 
New York City. mitt 


| Ce 2a eee 
| “S 
| 


= 
= 
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Telephone, 1125 Courtlandt. 





Pree erecereeeeet EEte®_ = 
=_ = 








Special 


Uta ta inane 


Factory 
and Office 


Erie, Pa. 


PIA aay a 
ESTIMATES FURNISHED 
ON APPLICATION. 


it 





METRIG METAL CoO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Agts.. McELWAINE-RICHARDS CO., 62 &.64 W. Maryland St., Indianapolis, Ind 
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NATED ANTE TUFRIS, 


153 Franklin St., Boston, Mass. 
co. W. HINMAN, - = Wi Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 











Established 1849. 


nWith the best facilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


andauswer order prompily. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fror; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


Bstablished 18409. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manulacturers of Wet and [ry fas Meters, 


STATION METERS, METER PROVERS, 
AXPHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS OF ALL SIZES. CORRESPONDENCE SOLICITED. 





























THE GOODWIN METER CO. 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 
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GAS METERS. 











GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas, 


THE AMERICAN METER Co. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


aA -es: 
Manufactorieces: GAS STOVES. scat te 
5 1 2 West 22d St., N. Y. SUG@’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicazo. 


SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuzring”? Drum. 


810 North Second Street, St. Lou‘s. 
222 Sutter Street, San Francisco. 








EELME é& MoeciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO.. 


Batablishtd 18s8s4. 





a 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St.. 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF . 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled, 











Catalogues, Plians and Estimates Furnished upon Application. LOWE WATER GAS_APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos, 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











UTETESIT ITT TiTitiitii it terri rr rerit Te tT etree tt ee For efficiency and low gas consumption. 
For smooth and quiet running. 
U N EQ U Al E D For simplicity of construction and grace in design. 
For general reliability. 
PAPO O eee Ree E SEER REE EERE EEE EES EHEEEE TEESE ESSE ESE E EEE ES HOES EE HESS HESS SEES ESO SEES REESE For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY SIMPLICITY. 











Our SIMPLICITY, as far as is 
R possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing. Built on scientific 
- : principles, with a view 
1S FITTED to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, a 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. 1=3d to 120 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
epeed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 








